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Rotax Complete Electrical and Starting Systems for your future designs 


the only Pneumatic Starter 
the world fully type-tested and 
approved the M.0.S. 


Pneumatics, as applied to engine starting, show many advantages to the aircraft con- 
structor and operator. With intense research and development the full range of engines 
has been covered with our pneumatic starters; a number already having been type 
tested, Rotax lead the field. 


NOTE THESE ADVANTAGES OF ROTAX PNEUMATICS 

e Simplicity. Both in operation and maintenance. 

e High power to weight ratio. Rotax engineering gives 
70 b.h.p. for 20 Ib. weight, including reduction gears 
and engaging mechanism. 

e Long Life. Absolutely clean operation giving 1,000 
Starts without attention. 

e Versatility. This type of starter can be used with aircraft 
A.P.U. or ground equipment, needs no special fuel 
or heavy current. Is designed to M.O.S specification. 


Valves. Rotax engineers have developed a range of 
valves for use with their pneumatic starters in multi- 
engined applications. 

Electric Starter. In applications calling for electric 
starters our knowledge, based on 21 years’ experience in MATH Hi 
this field, is available to you. Nt 

For full details of the complete range of Starting Systems 
and how they can be designed for your specific require- 
ments, please write or telephone Rotax. 


THE FINEST AFTER-SALES SERVICE IN ITS FIELD 

e Rotax Field Service Engineers available round the 
clock. 

e Prompt on-the-spot diagnosis of trouble. 

e Most parts of the world are covered by Rotax service. 

e This After Sales Service is available to all users of 
our equipment. 


ROTAX LTD. WILLESDEN JUNCTION, LONDON, N.W.10 
(ELGAR 7777) 

LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 
& Sydney, Australia. 

LUCAS-ROTAX LTD., Toronto, Montreal and 
Vancouver, Canada. 
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Many of Britain's leading aircraft designers are 
now specifying Hobson Power Flying Controls 
for operation of the primary control surfaces, 
including “ All-Flying"’ or “‘Slab"’ tailplanes. 
The duplicated hydraulically operated single 
screw jack unit, as illustrated, is typical of 
Hobson units fitted to the Gloster Javelin. 
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SILVOFLEX TYPE 200 


FLEXIBLE PIPES 


for High Pressure 
Fuel Systems 


Ministry of Supply draft Standardisation Design Memorandum 

No 247 issue 3 exclusively specifies Palmer Silvoflex Type 200 for 

new design High Pressure Fuel Systems. Palmer Silvoflex Type 200 have 
been awarded this distinction because they are 

the only flexible pipes to meet the stringent requirements of 

Specification DTD (RDI) 3954 issue 2. The outstanding durability and 
resistance to conditions that this specification vouches for 

have been more than confirmed by over SIX MILLION hours of. 
trouble-free service on the high pressure fuel system 

of the ROLLS ROYCE DART. 


AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 


19 DECEMBER 1958 FLIGHT 3 * 

= 
— 
| V | 4 exclusively specifies 
ae 

— INO ¥ 1) 

ia 
ze 

Palmer Aero Products Ltd st. LONDON N.W.8 


are specialists in 
\ Perspex Shaping 
for Helicopters 


TRIPLEX - 


HYTHE ROAD - 


WILLESDEN N.W.10 


IN THIS GEOPHYSICAL YEAR — remember 


L/ THE WORLD FOR THE LAST 35 YEARS 


MOBINSON CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 


CLIPS HAVE ENCIRCLED 


Make sure it's genuine—look for the Trade Mark Jubilee 


Just published 
1958-59 edition of 


ALL THE WORLD’S 


AIRCRAFT 


Edited by LEONARD BRIDGMAN 
Assisted by JOHN W. R. TAYLOR 


In addition to full specifications of all aircraft 
and aero-engines in production throughout the 
world, this 49th edition contains a special 
36-page section dealing with guided missile and 
rocket production and experiment. 
105s. net 


Illustrated brochure available from : 


SAMPSON LOW 
25 Gilbert Street, London, W.1 
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Polish Sailplanes 


produced by the POLISH AVIATION WORKS, 
POLSKIE ZAKEADY LOTNICZE 


World Champicnship in the Standard- 
Class 1958 has been established on the 


There are for sale: 


Our representatives abroad: 


Denmark: Nielsen, Virum, Uglerangen 5. 

Finland: OY Mediator, Helsinki, Mikonkatu 9. 

Spain: 1 Palacios, Burgos, Merced 5, 

Portugal: Macontil, Lisboa, Rua Vieira da 
Silva 46. 

German Federal Republic: Frohn Sohn 
Remscheid. 

Switzerland: Palma, Case Mont Blane 88, 


Geneve 1. 


Polish sailplane MUCHA-STANDART 


Bocian 1D High performance two-seater 

Jaskolka ZO High performance one-seater 

Mucha 100A performance and training one-seater 
Czapla bis trainer, two-seater 

Sailplane board instruments 


Sole Exporter: FOREIGN TRADE OFFICE 


Warszawa, Przemystowa 26, Poland 
P.O. Box 356; Cable: MOTORIM WARSZAWA 


ALL-CHANNEL 


VHF COMMUNICATIONS 


WITH REVOLUTIONARY ALL-NEW 
TRANSISTORIZED POWER SUPPLY 


@ 90-360 channel transmitter (50 ke spacing; 118-135.95 mc) 
@ 90-560 channe! receiver (108-135.95 mc) 


@ Permits crystal-controlied tuning to VOR/LOC frequencies 
and simultaneous glide slope channeling. 


@ Permits SCS, DCS or completely flexible cross channel tuning. 


@ New transistorized power supply saves space and 4 pounds 
weight. 


@ CAA TSO'd for scheduled airline use. 
@ 22 pounds total weight, 44 ATR. 


For full information write or cable: 


Von Phen AIRCRAFT SUPPLIES, 


Teterboro, N. J., U.S.A. Cable VANDUSAIR 


NARCO world-wide Distributors 


The annual review of the world’s photographic art 


104 art plates inc. 
8 in full colour 


plate by plate commentary 


expert articles on all 
aspects of photography 


PHOTOGRAMS 1959 


Here is a book of breathtaking 
beauty—a gallery of the world’s 
finest photographs of the year, 
with an expert plate-by-plate 
commentary. The use of three 
printing processes — including 
full colour—ensures that each 
study is shown to the best 
advantage. Articles of general 
interest to both professional 
and amateur photographers, 
and a résumé of the year’s 
photographic work are in- 
cluded. Demand will be heavy 
—Get your copy TODAY! 


18s.6d. net sy post 20.34. 


from booksellers and 
photographic dealers 


Published for 
“Amateur Photographer” by 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, 5.E.1 
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Fastest jetliner in its class... the Boeing 720 


The short-to-medium range Boeing 720 
has a higher point-to-point speed than any 
other jetliner in its class. 

By increasing the angle of sweep-back 
of the inboard wing, Boeing stepped up 
the 720’s cruise speed to614 miles an hour, 
and its Mach limitation number to .90. 

The 720 will carry up to 130 passengers 
in tourist-class accommodation, and will 
operate economically over ranges as short 
as 200 miles. The 720, moreover, combines 


the passenger appeal of jet-speed and 
comfort with a lower break-even load 
factor than any other intermediate-range 
airliner. 

Sister-ship of the 707, the first jet 
transport certified by the U.S. Civil 
Aeronautics Administration, the 720 in- 
corporates the unique benefits of Boeing’s 
707 production experience, as well as 
design advances based on a continuing 
prototype flight-test programme. 


These airlines have ordered Boeing 
707 or 720 jetliners: 
AIR FRANCE 
AIR INDIA + AMERICAN 
B.O.A.C, BRANIFF CONTINENTAL 
CUBANA + LUFTHANSA 
PAN AMERICAN + QANTAS + SABENA 
SOUTH AFRICAN - TWA 
UNITED - VARIG Also MATS 
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send greetings to all 


their many friends at 
home and overseas and 
A.V. ROE & CO. LIMITED | them Happiness 
this Christmastime and 


Peace and Prosperity 


in the Coming Year. 


In common with our colleagues in industry we are not 
sending individual Christmas cards this year, but will 
make a donation to charity in the name of our friends. 


A. Vv. ROE & CO. LIMITED ... . MEMBER OF HAWKER SIDDELEY AVIATION DIVISION 
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Beyond the B.O.A.C. Inquiry 


HE report of the court of inquiry into the B.O.A.C. dispute at London 

Airport in October came out last week. A brief summary of its findings 

appears on page 949. The Court has done, with creditable promptness, 
what it was called upon to do. It has examined the workings of the industrial 
negotiating machinery, shown how it was improperly used by “disruptive 
elements,” and has rebuked certain personalities. The machinery itself has 
been criticized, and we believe that, as a result, it will operate all the more 
smoothly in the future. But it is a pity that the real causes and circumstances of 
the dispute were not within the Court’s terms of reference. It is not enough to 
examine the operation of labour-negotiating machinery: we are still left with the 
question as to why the machinery became so severely strained. 

The reasons, as we see them, are twofold. One is peculiar to our Airways 
Corporations, the other to the general airline re-equipment revolution. 

First, because B.O.A.C. and B.E.A. are State-owned, they appear—ironically 
—to be particularly susceptible to political disruptions. It has been said that the 
workpeople in State-owned industry tend to think that the Government, rather 
than the management, is answerable for their problems, and that more control 
of policy is their due. This was one of the root causes of the B.O.A.C. dispute, 
and until it is given an airing disputes may continue. 

The other reason for the malaise (and one which likewise needs examination) 
is not peculiar to B.O.A.C., though applicable. Not only was the full introduction 
of the Comet 4 hampered by labour trouble. Pan American’s Boeing 707 services 
were, and still are, curtailed by dissatisfied union-members. The introduction by 
Eastern Air Lines of Lockheed Electras has likewise been similarly delayed. 
Looking back, B.O.A.C. had labour trouble when they introduced Britannias. 
And today half-a-dozen airlines in America are grounded or disrupted by dis- 
satisfied employees—flight engineers, maintenance engineers, and pilots. 

The pattern is clear. When airlines put more productive tools into operation, 
which they do every year (more this year and next year than ever before), the 
employees feel that they have a right to more money—without redundancy. 
Until the economics of this problem are independently thrashed out the 
airlines may find their new aircraft an industrial embarrassment. 


V-force or S-force ? 


HE present state of East-West relations—equilibrium on the surface, but 

i turbulence beneath it—may be partly attributable to the setting up of 

mighty deterrents designed to discourage overt and large-scale aggression. 
Yet each new deterrent is succeeded by a counter-deterrent, then a counter- 
counter-deterrent, and so on. This suggests that the only way of keeping ahead 
is either to diversify the threat by adopting a multiplicity of methods of delivery 
or to adopt a single method which offers the most elusive target to the defences. 

It is now the prerogative of the richer nations to diversify and the Hobson’s 
choice of the less rich to seek the single, elusive technique. Britain has for some 
years hovered unhappily between riches and poverty; but the recent Anglo- 
American agreement on the exchange of information has brought unexpected 
results, and it is probable that the Defence Committee of the Cabinet is now able 
to choose from many more possibilities. In any case, the R.A.F. seems likely to 
receive, a number of years from now, a British supersonic, general-purpose 
aircraft more or less based on OR.339. 

There remain two prospects. First, of “economizing” by discontinuing much 
of our own research and accepting ready-made American weapons or techniques. 
Secondly—and this may be to the aircraft industry the even more unpleasant 
possibility, since licence-production might palliate the first—of eventually trans- 
ferring the main responsibility for the deterrent mission from the R.A.F. 
V-bomber force to a force of Royal Navy missile-firing submarines. 


© Iliffe and Sons Ltd, 1958. Permission to reproduce illustrations and letterpress can be granted 
only under written agreement. Brief extracts or comments may be made with due acknowledgement. 
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FAST, FASTER .. . After open- 
ing Preston's high-speed by- 
pass, the Prime Minister, Mr. 
Macmillan, visited English 
Electric at Warton and in- 
spected the Lightning. He is 
seen with Mr. R. P. Beamont, 
chief test pilot and manager of 
flight operations. (See upper 
picture, p. 956) 


TANDEM TRIO: Production of 
the Bristol 192 multi-purpose 
helicopter for the R.A.F. (two 
Napier Gazelle free turbines) 
is now well in hand at the com- 
pany’s Weston Division. Below 
are seen three examples with 
different front-fuselage instal- 
lations; the nearest machine's 
front and centre sections have 
just been joined 


Russian ICBM Claim 


N his return from a visit to the Soviet Union, Senator 

Humphrey (Democrat, Minnesota) spoke to the Press of his 
eight-hour talk with Mr. Krushchev. He said that the Soviet leader 
told him that Russia had developed a ballistic missile capable of 
delivering its warhead over a range greater than 8,000 miles and 
was also in possession of a small, compact thermonuclear bomb 
with a yield of 5 MT. The Soviet stockpile of nuclear weapons 
was already greater than was needed and some were actually being 
dismantled (presumably to release fissile material for other 


purposes). 


R.34 Memorial Protests Heeded 


SINCE our report on the protest by the Guild of Air Pilots and 
Air Navigators against the proposed sculpture for the R.34 
memorial at London Airport went to press (this issue, p. 938), the 
Air League of the British Empire has announced its decision not 
to proceed with the design. The decision has been taken “in view 
of the overwhelming opposition expressed from all sides of the 
aviation world.” 

In its statement, the League says it has “reached this decision 
reluctantly since Mr. Lynn Chadwick’s stimulating design had the 
approval of the Royal Fine Art Commission and the architect of 
the new terminal building at London Airport.” 

The statement continues: “While the League does not feel that 
the aviation community is qualified to judge the artistic merits of 
the proposed memorial, it has, the League appreciates, a very deep 
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ALL QUARTERS 


and real interest in providing a suitable commemoration of the 
R.34’s epic double crossing of the Adiantic in 1919. It is Because 
there has been such widespread and obviously sincere objection 
to the suitability of Mr. Chadwick’s design for this purpose that 
the Council of the Air League have decided not to proceed further 
with it.” An alternative form of commemoration—possibly by a 
plaque—is being considered. 


Balloon Adventure Begins 


‘THE attempted Atlantic crossing by a free balloon began early 
last Friday morning, when the 53,500 cu ft craft The Small 
World, G-APOB, ascended from El Medano beach, near Tenerife, 
Canary Islands. W/C. R. S. Booth, the veteran airship pilot, 
directed the launching operation. 

The aim of the crew—A. V. Eiloart and his son and Colin 
Mudie and his wife—is to make a landfall in the West Indies 
after a 3,000-mile voyage that may take anything from ten to 
thirty days. The balloon, which has a car convertible into a sailing 
boat, was described by Colin Mudie in a special article in Flight 
for November 21. 

It was believed that by Sunday night the balloon had travelled 
some 700 miles. 


Cryptic Answer 


HEN Sir A. V. Harvey asked the Minister of Supply in the 

Commons last week what amounts of Government money 
had been earmarked for research on manned aircraft and aero- 
engines during the fiscal year 1958-59, and for comparative figures 
of actual expenditure in 1956-57 and 1957-58, Mr. W. J. Taylor 
(Parliamentary Secretary, M.o.S.) said it would not be in the public 
interest to disclose the figures. But he added: “I can, however, 
say that the total for 1958-59 is slightly larger than for 1956-57 
and slightly smaller than for 1957-58.” 


NACA into NASA 


VIRTUALLY all facilities, personnel and programmes of the 
defunct American National Advisory Committee for Aero- 
nautics (NACA) have now been taken over by the NASA, or 
National Aeronautics and Space Administration. In addition, the 
Administration are utilizing, on a co-operative basis, the U.S. 
Army’s great research centre at Redstone Arsenal, and were also 
awarded control of the Army’s Jet Propulsion Laboratory of 
Caltech on December 3. NASA’s wide authority is proving embar- 
rassing to the Air Force’s Advanced Research Projects Agency; at 
present ARPA is scheduled to be closed down next March, and 
it has already surrendered most of its projects to the NASA. 


New H.P. Chief Engineer 


EW chief engineer of Hand- 

ley Page, Ltd. (succeeding 
Mr. W. H. MacRostie, who 
recently retired after forty years’ 
service), Mr. K. C. Pratt, 
A.M.L.Mech.E., A.F.R.Ae.S., 
joined the company in 1934 and 
has been concerned in the 
development of the Harrow, 
Hampden, Halifax, Hastings, 
Hermes and Victor. He was 
appointed test and development 
engineer in 1951 and has since 
been in charge of the Park Street 
works, on structural testing and 
flight development. He became 
deputy chief engineer in 1956. 


World Congress of Flight 


At Las Vegas, Nev, the first World Congress of Flight is to be 
held next year, from April 12 to 19. It is sponsored by the 
Air Force Association in co-operation with other U.S. bodies, and 
the promoters define its purpose as that of bringing together all 
those engaged in aviation to unite them in the common cause of 
“the advancement of aeronautics and astronautics, the twin 
sciences of flight.” 

It is stated that the meeting “will combine conferences and 
demonstrations, private meetings and personalized consultations.” 

European representative for the congress is Mr. Gene Murphy, 
head of Carl Byoir and Associates, International, 12 Rue Boissy 
d’Anglas, Paris 8. 
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TILTING WIND- 
MILLS: Now undergoing 
engine-runs at Palo Alto, 
Cal., is the experimental tilt- 
wing Hiller X-18 of the 
U.S.A.F. Powered by two 
7,000 h.p. Allison T40 double 
turboprops, each coupled to 
a six-blade Curtiss contra- 
prop, the X-18 is a conver- 
sion of a former Chase C-122 
Avitruc transport. The stubby 
wing is shown in the VTOL 
position with verticla thrust. 
For pitching control at low 
airspeeds a Westinghouse 
434 turbojet feeds upward- 
and downward -facing nozzles 
at the tail 


Air Commerce and the City 


FlFTy years is only a very short period in the history of an 

ancient city like London; but it is approximately the life of the 
aeroplane, and it has taken only half this time for air commerce to 
assume its place of importance in the affairs of the city. 

A second event of great significance to the Guild of Air Pilots 
and Air Navigators in the business life of the city (the first was 
the granting of livery) took place on Thursday of last week, when 
a window displaying the Guild’s coat of arms was unveiled in the 
Baltic Exchange. This is the first architectural feature in the 
Exchange to mark its newest activity of air charter and air trans- 
port business and thus the Guild’s arms take their place alongside 
those of the Honourable Company of Master Mariners, the 
Worshipful Company of Shipwrights and the Worshipfu! 
Company of Farmers. 

The window was presented by the late Captain Alfred Instone 
and was unveiled by Mrs. Instone in the presence of the chairman 
of the Exchange, Mr. Richard D. Hyde; the Master of the Guild, 
Sir Frederick Tymms; and Freemen and guests. In an introduc- 
tory speech the Master spoke of the Guild and of early air activities 
in the Baltic Exchange. Thanks were expressed to Mrs. Instone 
by Captain O. P. Jones, who recalled that he flew for Instone 
Airlines on the London - Paris route and well remembered the 
great enthusiasm of Captain Instone. Mr. Hyde expressed thanks 
to the Master and Guild. 

It is interesting to recall that the first air charter-party 
negotiated through the Baltic Exchange was signed in 1928, which 
was about the time the Guild of Air Pilots and Air Navigators was 
formed. The air-charter activities of the Baltic are now marked 
by the wings appearing in its coat of arms. 


IN BRIEF 


The Australian Government on December 4 took administrative action 
to extend the Woomera rocket range to a length of 1,250 miles. 


* 


Next week’s issue of Flight, dated December 26, will be on sale on 
Christmas eve and will contain seasonable features. 
* 


The U.S. Army's next attempt to send a rocket to the Moon— 
probably about February 1 next year—may be the United States’ last 
Moon-probe attempt until mid-1959, according to Defense Department 
officials. 

* * * 

The first field artillery missile battalion of the U.S. Army to go 
overseas equipped with the Redstone medium-range ballistic missile 
(descnbed in our issue of May 23 last) is now reported to be “com- 
pletely operational” at Engelheim, Western Germany. 


* * 


According to Erik Bergaust, editor of the American journal Missiles 
and Rockets, the Soviet Union recently fired a space vehicle which 
“passed the Moon and went out beyond Mars.” He stated that 
American scientists had tracked the Soviet vehicle for three days. 

* * 


Earlier this month a prototype Lobber was fired for the first time 
at Camp Irwin, California. Designed and developed as a private venture 
by Convair, Lobber is a rocket-propelled vehicle intended for the 
resupply of surrounded forward troops and for several other battlefield 
functions. Some 6ft in length, it reaches 1,500 m.p.h. and lands by 
parachute on its shock-absorbing nose-cone 

* * * 


In reply to a Commons question last week, the Parliamentary 
Secretary to the Admiralty, Mr. Robert Allan, said, “As Polaris has 
not yet been fully proven or tried out in the United States, it is 
difficult to say what adjustments will be necessary to submarine hulls, 
but, certainly, some would be en as otherwise our Dreadnought 

hull would not be able to take Polaris 
* * 


a Aircraft have received a $16,926,000 contract as the first 

= for fuli production of the T-38A supersonic trainer. 

t T-38 was rolled out in August, but G.E. have yet to deliver 

my pair of afterburning J85 engines and the aircraft is not likely to 

fly for at least another month. A second prototype, a static-test airframe 
and four service test and evaluation machines are near completion. 


COLLEGE JET: Delivery flight of this Morane-Saulnier MS.760 Paris 
(below) from Villacoublay to the College of Aeronautics, Cranfield, was 
made on December 10. Left, pilots A. J. Macdonald and |. A. Robinson 
are greeted on arrival at Cranfield by W/C. C. G. B. McClure, head of 
the College's Department of Flight. The aircroft will be used for 
advanced instruction in aspects of oerodynamics and propulsion 
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ANEW 
AGRICULTURAL 
PIPER 


The PA-25 Pawnee, seen in front of the Piper development 
centre at Vero Beach, will go into limited production next 
yeor. Power unit is a 150 h.p. Lycoming 


centre at Vero Beach, Florida, is the PA-25 Pawnee, a low- 

wing agricultural aircraft powered by a 150 h.p. Lycoming. 
The new machine was designed under the direction of Fred E. 
Weick and is to go into production next year. 

The Pawnee can be used for the aerial application of either 
liquid or dry chemicals., At a gross weight of 2,300 Ib it carries 
a useful load of 1,100 Ib and its hopper capacity is 110 gal or 
20 cu ft. The cockpit has been placed as far aft as possible in the 
interests of pilot safety, and as high as possible to provide maxi- 
mum vision. Designed for operation from short, rough fields close 
to the dusting or spraying area, the PA-25 has performance 
characteristics similar to those of the agricultural PA-18A. 

Although the Pawnee is a completely new design it incorporates 
many components which have been proven in other Piper types. 
Wings, flaps and ailerons are derived directly from those of the 
Super Cub, but are strengthened because of the increased gross 
weight. The powerplant is the same as that of the Tri-Pacer. The 
landing gear is similar to that of the Pacer, using an internal 
Hydrasorb shock-absorbing system. Tri-Pacer axles, Comanche 
wheels and brakes and Apache tyres are used. 

In overall configuration and design concept, however, the 
Pawnee is entirely new. For reasons of safety, a determined effort 
was made in the design (a) to provide an ample field of view and 
satisfactory lateral control at low speeds, (b) to ensure the mini- 
mum retarding or deflecting effect in flying through or past wires 


YOUNG PERSONS’ 


WHEN Mr. E. C. Bowyer, director and chief executive of the 
S.B.A.C. (though on this engagement expressing personal 
views), lectured on The Future of the British Aircraft Industry, 
1958, to the R.Ae.S, Graduates’ and Students’ Section on 
December 9 he wisely put his subject into historical perspective 
for the benefit of his audience; and he further stressed that it was 
people of their age—an age at which Newton, Faraday and Sir 
Frank Whittle had made their first discoveries—who had the most 
vital contribution to make to the industry’s future. 

Mr. Bowyer recalled two incidents in the early 1930s, when the 
industry's total turnover was less than £10m a year. On one 
occasion he had visited an aircraft factory and been shown its latest 
project—forlornly shrouded with a tarpaulin; on another, an 
executive had pointed to grass sprouting through the concrete in 
the workshops and asked, “What are we going to do about this?” 
He further reminded his listeners that we might not have won the 


project of Piper Aircraft Corporation’s development 


_ Schneider Trophy—with all that it meant in the development of 


the Spitfire—without the gift of £100,000 from Lady Houston. 
The crisis in the early 1930s had something in common with the 
present state of affairs, which was not unprecedented. 

Putting his subject next into a contemporary perspective, the 
lecturer said that the industry was one which went far beyond the 
manufacture of aeroplanes; and it was still in a state of growth. 
Moreover, it was one of the biggest employers of labour: 330,000 
people were working in the industry and its ancillaries; and with 
those employed on missiles, not fewer than 1}m men, women and 
children depended for their livelihood upon it. The industry made 
a notable contribution to the country’s exports, accounting for 11 
per cent of them this year and nearly £800m worth since the war. 

Having thus set the scene, Mr. Bowyer came down to what was 
needed. Research and development must not be allowed to sag; 
they were the lifeblood of the industry. Thus the first need was 
Government help for research. Secondly, there should be no delay 
in the issue by the Government of specifications for certain types 
of aircraft foreshadowed in the White Paper. Thirdly, a depend- 
able indication was wanted of the size of Government orders. 
The lecturer then proceeded to deal with certain topics he had 
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and (c) to protect the pilot as far as possible in a crash. These aims 
were achieved by adopting the low-wing layout and placing the 
pilot high in the fuselage; providing a sharp leading-edge on the 
landing-gear struts, together with a cable from the top of the cock- 
pit to the top of the rudder; and placing the pilot behind all heavy 
objects or loads, supporting him with a strong harness and in a 
well-designed cockpit, and providing as much wing and fuselage 
structure ahead of him as possible. 

In detail design, again, considerable effort has been devoted to 
minimizing the effects of a crash, and all the design recommenda- 
tions of the Aviation Crash Injury Research Unit for crash 
survival have been followed—with the exception that the fuel tank 
is located in the fuselage, for simplicity, and not in the wing. 

Much attention has been paid to resistance to corrosion, and the 
hopper/tank, which is located approximately on the c.g. of the 
machine, is made of polyester plastics reinforced with glass-fibre. 
The spraying equipment employs a lin Simplex centrifugal pump 
and boom-mounted nozzles behind and above the wing trailing 
edge. For dry chemicals a venturi distributor has been developed. 

Production of the Pawnee is scheduled to get under way during 
the first quarter of 1959 at the Piper plant at Lock Haven, 
Pennsylvania. A few deliveries are expected in the spring but 
production will be limited to a service evaluation quantity until 
full tooling is completed later in the year. The first machines will 
be used for an evaluation of the aircraft and its chemical dispersal 
equipment in a variety of operating conditions and areas. 


been asked specially to mention. He said he was against national- 
ization of the industry. Rationalization could be “a fairly arbitrary 
affair”; much of the emphasis placed on it sprang from inaccurate 
information. Amalgamation was a natural process and had been 
going on quietly for years. The M.o.S. “blueprint” had envisaged 
the shrinkage of the number of units to four major airframe and 
two engine concerns. 

Another topic was co-operation with the Corporations on civil 
aircraft design. This had been going on for years; but Mr. Bowyer 
stressed that it would be a good thing if more development flying 
could be done by R.A.F. Transport Command. 

Though Government policies “have been known to change” it 
would be wise to assume, he commented, that the White Papers of 
1957 and 1958 still meant what they said. They did not mean the 
end of Service requirements. There was a demand for a low-level 
strike reconnaissance aeroplane and a large freighter transport; 
there would be new helicopters and perhaps another M.R. aircraft. 
Combined with missile production, this meant that the Govern- 
ment would continue to be a large customer for many years. 

The lecturer stressed the “overriding importance” of the export 
trade, which would diminish on the military aircraft side, though 
the influence of the Services on it should not diminish. On their 
intelligent placing of requirements a great deal could depend; he 
would like to see every Service requirement studied with an 
emphasis on its export possibilities. In the long term, the “$64,000 
question” about exports was the extent to which civil air transport 
would develop throughout the world, and its corollary—the British 
share in the supply of hardware. 

Finally, Mr. Bowyer had another word specially for his audience, 
whos: future prospects depended on the future of the industry. 
He urged then, as technicians, to take an interest in commercial 
problems. He reminded them that despite the “thousands of 
mi'lions of dollars” poured into the U.S. aero-engine industry, 
British jet en¢gines—quoting American opinion—were still ahead. 
Fina'ly, our breakthrough into the air transport field, after years 
in which we had designed no transport aircraft at all, was a 
tremendous achievement. 
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TYNE PROP-JETS” 


The Tyne is an advanced twin spool high compression engine in the 5,000 h.p. 
class and has been designed to give a very low specific fuel consumption. It is 
backed by the unique experience gained by Rolls-Royce in more than 6,000,000 
hours operation of gas turbine engines in scheduled airline service at overhaul 
lives of up to 2,000 hours which have been achieved on Rolls-Royce Dart engines. 
The Tyne will power the Vickers Vanguards ordered by British European 
Airways and Trans-Canada Air Lines and the Canadair CL-44D long range 
transport developed from the Bristol Britannia for Canadian requirements. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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FUTURE INTERNATIONAL AIDS TO AIR NAVIGATION 


DECCA AND DECTRA DEMONSTRATION 


The Ministry of Transport and Civil Aviation has decided to arrange a series of 
demonstration flights in a Comet jet airliner to show observers from a number of 
different countries the advantages of adopting the well-tried Decca and Dectra systems 
as an international standard aid to air navigation. 


These demonstration flights will enable international observers to make their 
individual assessments of the two complementary systems prior to the Special Meeting 
of the International Civil Aviation Organization in February, 1959, to select a future 
short-range navigational aid for aircraft—a meeting that has evoked wide interest. 


The demonstrations will show the following features of the Decca and Dectra systems:— 
(1) The ease with which airways flying, climb, descent and holding 
patterns can be flown accurately. 
(2) The precision and ease with which the pilot can report an 


aircraft’s position. 

(3) The ability to see the actual course of the aircraft plainly 
marked by a pen on a moving chart under the eyes of the pilot 
in the cockpit. 

(4) The way in which the short-range (Decca) and long-range 
(Dectra) navigational aids are integrated to form a compre- 
hensive system of air navigation using a unified airborne 
equipment. 

(5) Greater simplicity of navigation on the North Atlantic route. 


Plans are in hand for a series of demonstration flights to be made in Europe in 
January, 1959. In February it is intended to conduct further demonstrations from bases 
in North America. Invitations will shortly be issued to aeronautical administrations 
and airlines to send observers to the demonstrations. 


THE NAVIGATION SYSTEM FOR THE JET AGE 


THRE DECCA WAVIGATOR COMPLY LIMITED 
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A, intake guide vane; B, first of two fan rotor stages; C, fan exit vane; D, low-pressure 
compressor; E, high-pressure compressor; F, combustion chamber; G, h-p. turbine 
stage; H, first |-p turbine stage; J, enlarged second I-p stage; K, added third |-p stage. 


Pratt and Whitney Turbofan 


| ARGELY owing to their excellent record as sound engineers, pressure compressor spool) and their associated casings, two 


the Pratt and Whitney Aircraft Division of United Aircraft turbine stages (one of which replaces the existing, smaller third- 

Corporation have achieved great success with their first stage wheel, and the other is an additional fourth stage) and 
generation of commercial turbojets. Today the JT3 series of J57 their associated casings, water injection for the diffuser case, a 
derivatives are in daily service in Boeing 707s; and the larger J75- strengthened low-spool shaft (to transmit the much greater 
derived JT4, which will power the bulk of the “big jets” at present torque) and a revised accessory gearbox. 
on order, is flying in the second DC-8. Nevertheless, Pratt and Compared with the C-7, the D-1 has “140 per cent more airflow, 
Whitney have long been aware that these engines are inferior 26 per cent slower jet velocity. ” Extensive tunnel testing has led 
in specific consumption and specific weight to the Rolls-Royce _to a podded installation in which the fan air is discharged through 
Conway and certain other competing engines. In an attempt to _ lateral ducts carried well outboard of the nacelle at a - roughly 
maintain their leadership they have emulated Rolls-Royce and half-way between the intake and the jet nozzle. to the 
moved into the field of turbofans. greater extraction of shaft-power there is less energy le t in the 

Preliminary notes on these engines were contained in our issue main exhaust, and the “hot” nozzle is therefore of reduced 

of June 6. The J57-size fan engine is the JT3D, and the first pro- diameter (and may not require a silencer). ay 4 half the D-1’s 
version, be discussed in de- thrust is produced by the cold efflux from the fan 
tail. Compared wi e engine at present being 
delivered for the B.707-120 series) the D-1 is claimed to offer 13 dimensions haved on current runnin 
per cent lower cruise s.f.c., 33 per cent greater static take-off thrust, on the bench and in the Willgoos high-altitude laboratory. ° 
17 per cent greater sea- -level climb thrust, 13 per cent more cruise Overall length, in basic configuration shown in the section profile drawing, 
thrust and to have 15 percent lower specific weight and a noise level — diameter, = 4 
10 db quieter. It is logical that Pratt and Whitney should have  Griginal IT3C engine), 42in: dry weight, bare, probably about 4,360 lb: specific 
made it possible for conversion from JT3C-7 to JT3D-1 standard _—_ weight, based on max. sea-level rating of 16,000 Ib, 0.272; peak total mass-flow, 
to be accomplished at an overhaul shop, and the entire centre a 432 Ib/ ~~ hrust, 16,000 Ib at @,200 os 
portion of the engine is unaltered. The conversion kit includes 4,1 sea-level static thruss. Continuous cruise thrust at 
two fan stages (which replace the first three stages of the low- 35,000ft at Mach 0.82, 4,420 Ib; ae fuel consumption, about 3,020 lb/hr. 


Estimated performance; anti-clockwise from 1,000 

the left: d.o.c. for a 250,000 Ib aeroplane with 

JT3D-1 (full line) or JT3C-10 (broken line), the 

-10 being ¢ chosen — to the 13,000 Ib thrust 

s climb thrust, 

300 kt i.a.s. standard day, for JT3D-1 (full 

line) and JT3C-7 and JT3C-10 (broken lines); 

below, estimated cruise performance, standard 

lay, 35,000ft, M=0.82 or 472 kt t.a.s., for 

JT3D-1 (full line, with max. cruise as a point 

= to the aye | and JT3C-7 (broken line); sea 

level static take-off thrust for JT3D-1 (full 

time) and JT3C-7 and JT3C-10 (broken line); MILE 

right, take off of 250,000 Ib aircraft with 

JT3D-1 (full line) and JT3C-10 (broken line), 

the horizontal ordinate being distance from 

start of run and the JT3D-1 resulting in 18 per 

cent shorter field length and 130ft more height 15.000 r 
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THIRD CANTOR LECTURE OF THE ROYAL SOCIETY OF ARTS 


ment of aircraft was given by Mr. Eric Mensforth, C.B.E., 

M.A., F.R.Ae.S., chairman of Westland Aircraft, Ltd., 
delivering the third and final Cantor lecture before the Royal 
Society of Arts on December 8. His paper, The Future of the 
Aeroplane, dealt in turn with the subjects of research, aero- 
dynamics, propulsion, fuel, immediate development, military air- 
craft, civil aviation, structures and safety, terminal delays and 
short journeys, vertical take-off, cabin atmosphere control, instru- 
ments, sporting and private flight, and space travel. 

Dealing with military aircraft, Mr. Mensforth said that the vital 
factor in the future was the development of nuclear explosives. 
These had increased by over one million times the destructive 
power of a single bomb and, being of moderate weight, could be 
delivered by a vehicle of great speed and range. Some bombers 
would continue to be manned so that they could patrol to 
avoid surprise attack and to permit their recall after a mission 
had begun. 

The ultimate speed of these machines—fast (about Mach 2.5) or 
very fast (about Mach 10)—would depend on political choice with- 
in the technical possibilities of balancing fuel consumption against 
duration. The development of the intercontinental ballistic missile 
might be less concerned with fundamental design and more with 
the task of reducing preparation time for firing, increasing reli- 
ability and avoiding detection. 

The terrible fact about any of these vehicles [the lecturer con- 
tinued] is that a single bomb delivered without any great need for 
accuracy could do damage which, when multiplied only a few 
times, may be decisive. An aggressor could accept losses knowing 
that they need not be repeated if any of his force succeeds in its 
attack. The burden of defence is enormously increased; it has to 
be very close to 100 per cent effective or fail. 

The United Kingdom official policy is to develop no new 
manned fighters; in the U.S.A. manned fighters of very advanced 
performance are perhaps foreshadowed by the research aircraft. 
Alternative defence is by the ground-to-air guided weapon: par- 
ticularly when equipped with a nuclear warhead, such a weapon 
should be effective. Unfortunately it must rely on electronic 
devices which are vulnerable to similar interference and it is 
difficult to be optimistic about 100 per cent interception. 

It is to be hoped that, with continuous vigorous development 
intended to stop any aggressor seizing a temporary advantage, a 
stalemate will continue. There remains the probability of local 
wars which may appear to present opportunities of turning the 
flank; whilst both sides threaten nuclear retaliation there may be 
manceuvring and fighting with conventional weapons. 

Existing knowledge and experience is adequate to provide these 
in any form desired, e.g., fast be ground-attack, submarine search 
and strike. There will be a certain need for fast long-range trans- 
port aircraft . . . (which) may well be developed simultaneously 
with new civil airliners. 

Turning to the subject of civil aviation, the lecturer emphasized 
that civil aviation basically sold speed. To do this it must not 
waste a disproportionate amount of time at terminals, and time 
savings here could be as important as those resulting from 
aerodynamic advances. There might also be a clash between 


A WIDE review of present and future trends in the develop- 


THe subject chosen by Mr. E. D. Keen, chief designer to 
Armstrong Whitworth Aircraft, for his lecture to the Birming- 
ham branch of the R.Ac.S. on December 4, was Freighters— 
A General Survey. 

The lecturer opened his address by declaring that “Freighter 
aircraft designed for the civil market are practically non-existent.” 
Because freighters were less glamorous, this type seemed to have 
been neglected by operators and manufacturers alike. It was also 
equally true that those whose responsibility it was to send goods 
from factory to market looked no farther than the quoted 
air-freight rates and dismissed them as being more expensive 
than those for surface transport, without considering other 
advantages. 

The speaker reminded his audience that air-freight rates were 
only one of many factors to be considered in assessing the value 
of air freight: lower insurance, reduced packaging, less handling, 
less risk of damage and pilfering, lower interest on capital, reduced 
inventories and less paper work: all these were significant factors 
that favoured the use of air transport. 

Mr. Keen then examined the characteristics of freight aircraft 
and the problems of freight handling. “Whereas,” he said, 
“passenger cabins are in general long thm tubes, aircraft specific- 


HOWSTO TAP THE AIR-FREIGHT MARKET 


flying speed and the average service expected by the passenger. 

A basic feature of the economics of civil aircraft operation was 
that, as range increased, it became profitable to fly at progressively 
higher altitudes (where drag for a given speed decreased) and at 
higher speeds (with a corresponding increase in jet propulsion 
efficiency). The crux of tomorrow’s problem was the use of fuel to 
the best advantage in climb, cruise and let-down. 

It appeared that the best profit margin to the operator would 
occur immediately with the following aircraft, assuming similar 
sizes: — With no runway restriction on take-off, the turbojet 
cruising at about 45,000ft and 600 m.p.h. over a range from 1,000 
to 5,000 miles; with a runway restriction of, say, 3,000ft on take-off, 
the turboprop aircraft cruising at some 35,000ft and 450 m.p.h. 
over similar ranges. The validity of this conclusion could be 
affected by timing. The Viscount/Dart combination arrived 
exactly at the time when new short-range and medium-range air- 
liners were wanted, but the long-range turboprop had overlapped 
with the turbojet machines. 

Supersonic airliners already planned should achieve operating 
costs comparable to present-day levels. The choice of cruising 
speed was open, but the least would be 800 m.p.h. or Mach 1.2. 
Such an aircraft would be sensitive to changes in cruising con- 
ditions and would be capable of little development. Its wing would 
have an aspect ratio of about 3 with 50-60 deg sweep-back. 

The next speed would be about 1,200 m.p.h., when an economic 
cruising performance would be obtained with a very slender wing 
planform of aspect-ratio unity and 70-80 deg sweep-back. This 
would probably be an all-wing aircraft of 7,000-8,000 sq ft area, 
and this configuration would bring low-speed difficulties which 
we could expect to overcome by novel devices such as jet deflection 
and perhaps variable-wing geometry. 

The next speed would be about 2,000 m.p.h., or Mach 3, where 
the turbojet operated close to its optimum. Development of such 
an aircraft would be a project of great magnitude. 

The development of faster aircraft, of conventional shape and 
structure, would probably continue to bring cheaper and cheaper 
flying. But the economy of the “faster and higher” philosophy 
would reach an optimum stage, beyond which the desire for speed 
might have to be paid for. 

Higher cruising speeds were even now contemplated. A recent 
Bristol study concerned a powerplant combining turbojets for 
take-off and landing with ramjets for high-speed cruising, both 
buried within the wing and using a common supersonic air intake. 
This flexible arrangement gave the possibility of a payload 50 per 
cent greater than that of a turbojet when operating at 3,500 miles 
range and Mach 3. 

The U.S. Navaho unmanned, winged, nuclear delivery vehicle 
design study was propelled by 48in twin ramjets, with initial 
launching by rockets of about 400,000 Ib thrust to give a Mach 3 
performance at a range of 6,000 miles. As an indication of the 
figures involved in such development, the estimated cost was 
$620 million. 

Still faster travel might be achieved by initial acceleration to a 
ome speed and height and then gliding to the destination— 

“boost glide” technique with flight durations of, say, one hour for 
p Monn of about 10,000 miles. 


ally designed for freight have short fat ones.” The main difference 
between passenger and freighter aircraft lay in the cross-sectional 
area arising from the greater fuselage width always demanded. As 
a result freight aircraft were in a less glamorous class of aerial 
vehicle than their passenger counterparts: their shorter, fatter and 
less streamlined fuselages would make them slower. To provide 
clear freight holds they would have to be high-wing aeroplanes 
with either long stalky undercarriages or bulges in the side of the 
fuselage. The necessity for low floor height from the ground 
made the shape of the fuselage depart from the ideal circular 
section, while the freight floor had to cater for higher loadings. 

The loading rate had a direct bearing on aircraft utilization 
rates—utilization on a 500-mile sector could be doubled by in- 
creasing the loading rate from 250 to 2,000 Ib per minute. The 
first of these figures corresponded to the present rate achieved on 
converted civil aircraft with side loading without special aids 
apart from fork-lift trucks. The Cargon system used by S.A.F.E. 
in New Zealand could achieve 2,500 Ib/min. But air carriers 
seemed to be disinterested in such developments, largely because 
they were difficult to apply to the present unsuitable aircraft. 

The speaker concluded his paper by describing the design 
philosophy of the Argosy and its variations. 
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FOR ITS FUTURE 
DEVELOPMENT 
POSSIBILITIES... 


LIGHTNING 


IS INCOMPARABLE 


THE ENGLISH ELECTRIC COMPANY LIMITED 


MARCONI HOUSE - STRAND - LONDON WC2 


The ENGLISH ELECTRIC Lightning is one 


of the most advanced fighters in the world. | a 
Even so the basic design has further 
great potential development—not only in 


performance, but also in adaptation to other 
operational roles. This built-in stretch offers 
economies of production and operation 

as well as ensuring that, tactically speaking, 
it can be adapted to meet any situation 


which may arise. 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION 
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DONLOP 

has designed 

guided missile equipment 
for:- 

BRISTOL AIRCRAFT CO. LTD. 
FAIREY AVIATION COMPANY LTD. 
DE HAVILLAND PROPELLERS LTD. 


A. V. ROE & CO. LTD. 
VICKERS-ARMSTRONGS LTD. 


a DUNLOP RUBBER CO, LTD, (AVIATION DIVISION) 
FOLESHILL - COVENTRY + ENGLAND 
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With Viscounts 
in the Orient 


A HONG KONG AIRWAYS PILOT’S IMPRESSIONS 


BY NEVILLE HALL 


touched down at Kai Tak—Hong Kong's Airport. Since 

then the characteristic whine of the Rolls-Royce Dart has 
become a familiar sound on the Hong Kong Airways routes, from 
Korea and Japan to the Philippines. : : 

Formed in 1947, Hong Kong Airways began its operations by 
flying to Shanghai. Soon after it added Canton and Manila to its 
routes, and later Taipei. But great events were shaking the world, 
and the Red armies were sweeping through China. In 1949 the 
bamboo curtain had fallen and the vast Chinese mainland was 
closed to the air transport of the west. Hong Kong Airways’ DC-3 
fleet was sold and, until the first Viscount landed in 1957, the 
airline was maintained by using chartered aircraft on its thrice 
weekly Hong Kong/ Taipei service. 

In 1956 B.O.A.C. joined forces with Jardine Matheson and Co., 
the vast trading company famous throughout the Far East, and 
Hong Kong Airways was re-born. In February 1957 the airline 
began its scheduled services to Korea. The second Viscount 
arrived in March, and in that same month services began to 
Manila. These services were gradually built up to include Taipei 
and Tokyo. 

In Hong Kong Airways we operate with two-pilot crews. The 
routes we fly could be described as interesting and varied, ranging 
as they do from the icy sub-zero weather of the Korean winter 
to the soggy nineties of Manila. 

The mountain-ringed airport of Kai Tak, with its famed 
approaches, soon becomes as familiar as the Epsom stack and 
London Airport. But familiarity never breeds contempt, and 
Kai Tak is always treated with the greatest respect, although it 
is surprising how one does get used to it. In actual fact the airfield 
has a very good safety record, and the airport controllers are 
always very efficient and helpful. And now there is the new 
runway, which points its 8,340 feet straight towards the Eastern 
Gap and the open sea. 

Our Viscount 760s are equipped with twin Marconi A.D.F., 
Murphy D.M.E., and the APN-9 Loran set. We also have twin 
H.F. communication sets and main and stand-by V.H.F. systems. 
All these radio aids are controlled by either of the pilots without 
having to leave his seat. The Loran is placed between the seats, 
and becomes a step when not in use. When needed, it swivels 
up, allowing either pilot to obtain a fix. On the short hauls— 
Hong Kong to Manila and Hong Kong to Taipei—the navigation 
is based on the A.D.F.s and D.M.E., but on the sea crossings 
from Formosa to Japan and Korea the Loran is invaluable. 

Accurate navigation is absolutely essential on the routes we fly, 
by reason of (among other things) the extremely touchy political 
and military situation in this part of the world. A from the 
usual reporting points, we are plagued with A.D.I.Z.s (pro- 
nounced A.D.I.ZEE)—air defence interception zones. A naviga- 
tion error of more than ten miles from the centre of the airway, 
or an error in E.T.A. of more than five minutes, can cause fighter 
aircraft to be scrambled. The U.S.A.F. keeps close radar watch 
over this area, and errors cause a great deal of fuss, bother and 
explaining to be done later. And, of course, it is considered 
advisable to maintain a reasonable distance from the coastline of 
Red China and the Korean Border. The poor meteorological 
forecasting of upper winds in this area adds to the difficulties, and 
on the critical parts of the route a fix every half-hour is usually 
obtained. Art the beginning of our operations we worked on a 
system of pre-computed Loran position lines, but with practice 
it was found that a fix could be obtained swiftly and easily on 
the APN-9. 

From the weather point of view, the main things that affect us 
are the typhoons which occur between June and November, and 
the strong westerlies over Japan and East China Sea during the 
winter months—the sub-tropical jetstream. 

On September 22, 1957, Typhoon Gloria passed about 30 miles 
to the south-west of the Colony. Winds of hurricane strength 
were recorded, with a peak gust of 101 m.p.h. One of Hong Kong 
Airways’ Viscounts was in Tainan, Southern Formosa, waiting for 
the typhoon to pass. The other was “safely” in its hangar—until 
one tremendous gust tore the steel hangar door from its hinges 
so that it fell inwards, striking the nose of the Viscount; then, 
luckily, it was hurled out on to the apron. The damage to the 


O* February 10, 1957, the first Viscount in the Orient 


Japan's famous Mount Fuji seen from one of H.K.A.’s Viscounts 


aircraft—though fortunately less severe than at first feared— 
caused several services to be withdrawn. In the first 18 months 
of Viscount operation this was the only delay which, however 
unfairly, could have been put down to aircraft unserviceability. 
During this period we did not have to feather an engine; and 
out of 1,260 scheduled flights only nine were delayed or cancelled, 
and Typhoon Gloria was the cause in most of these cases. Some 
mathematically minded person has worked this out to a figure 
of 99.286 per cent regularity. 

On our longest run, Hong Kong to Tokyo, there was not one 
delayed arrival at Haneda in 214 scheduled flights. And all this 
with only two aircraft. On Fridays we have three arrivals and 
two departures at Taipei alone, and it is not surprising that many 
people think that we operate far more aircraft than we actually 
have. 

The typhoons can be awkward, but they are usually very well 
plotted, and we are kept informed during flight of their latest 
position, speed and direction. They are fairly local in effect, and 
sometimes very useful tail-winds in both directions can be 
obtained by a little careful flight-planning around them. The 
strong upper-level westerlies are a different story. At the begin- 
ning of November, with the decreasing temperatures, these strong 
winds sink to lower altitudes. This gives rise to a complicated 
problem at 16,000ft on the 1,186 n.m. leg from Tokyo to Taipei, 
where we are often faced with a 60 kt headwind component. At 
the same time, with the decreased temperature, the fuel flows 
increase from a summer figure of 2,650 lb/hr to 3,000 Ib/hr or 
more. The decreasing wind-strengths for the lower altitudes have 
to be very carefully matched against the increasing fuel flows. 
We have some useful graphs in our flight-planning book. In 
practice, by the time we have reached Kagoshima, which is almost 
500 miles from Tokyo and the last ground fix before Formosa, 
we have calculated our ground miles per Ib of fuel, selected the 
best altitude, and obtained the latest weather and forecasts for 
Taipei, Tainan and Okinawa. The most useful altitude is the 
closest that one can get to the theoretical optimum, allowing for 
the increasing wind-strengths with height. Before take-off a 
height-to-fly is selected, based on the forecast winds. This is 
calculated, again using the graphs, by working a quick comparison. 

Unfortunately, the forecast winds are seldom correct, and it is 
essential to obtain accurate wind and ground speeds as soon as 
possible. On March 28 this year a service took off from Tokyo 
with a forecast wind given as 260 deg, 60 kt, at 18,000ft. It did 
not take long to discover that something was very wrong, and 
it was soon found that the wind was in fact 280 deg, 135 kt. It 
is under these conditions that one misses the flexibility of the 
piston-engine types: in the turboprops one cannot duck under 
the head-winds. It is a problem that B.O.A.C. found very trying 
with their Comet operations on the Tokyo-Okinawa run. And 
the big jets are going to have a lot of trouble with these extremely 
strong upper-level winds. ; 

By the time we have reached Kagoshima we can make a decision 
as to whether a fuelling stop at Okinawa is required; but 
familiarity with the route, and a careful selection of altitude, 
seldom makes a stop necessary. A very close Loran check, how- 
ever, has to be maintained across the sea, to ensure that one does 
not run into any jetstreams. These streams are very prevalent in 
the Javan and East China Sea areas, and are almost never fore- 
cast. There is one which is semi-permanent at one period of the 
year, varying in its velocity. This is the sub-tropical jetstream, 
a belt of strong winds often 700 n.m. wide. The level of strongest 
winds is about 40,000ft, and, unlike the other jetstreams, this 
one is not generally associated with a surface front. It appears in 
the area of Shanghai, curves past the northern tip of Formosa to 
Okinawa, then up towards Tokvo and beyond. Winds of 80 kt 
have been reported as low as 14,000ft. Other jetstreams are found 
in the Korean area, but are of the normal temperate-zone types 
and the strong stream is usually only 100-130 miles across. These, 
too, are usually from a westerly direction, but exceptional cases 
do occur. 
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Hong Kong Airways’ two Viscounts photo- 
graphed on one of the rare occasions when 
they are both at Kai Tak, Hong Kong, at the 
same time 


With Viscounts in the Orient... 


On one occasion we left Korea after 
obtaining a fix from overhead Kunsan. 
With the extremely low temperatures over 
Korea in winter, we climbed straight up 
to 24,000ft and were above the overcast. 
My first Loran fix was unbelievable, and 
the second seemed even worse. Then the 
cloud-cover ceased, and a visual fix on the Island of Cheju-Do 
confirmed that, having allowed ten degrees of drift for the fore- 
cast wind, we had still drifted 50 miles off-course in a run of 160. 
Which is some wind! As one captain said, after a similar experi- 
ence, “We had so much drift I had to go back into the passenger 
cabin and look out of one of those wide panoramic side windows 
to see where we were going.” 

Of course, when we are going to Tokyo these winds are very 
helpful, and we look for them. As the temperature falls off we 
make a step climb to maintain optimum altitude and often reach 
26-28,000ft by the time we begin let-down for Tokyo. At that 
height, in the full flood of the stream, the check-points fairly 
flash past. Hong Kong Airways broke the record on the Hong 
Kong to Tokyo run and held it until the Britannia finally 
managed to wrest it from us. We still hold records from 
oe Kong to Taipei, Hong Kong to Okinawa, and Taipei to 
Tokyo. 

Going to Hong Kong, with China closed to us, means that our 
diversionary airfield is Tainan in Southern Formosa. This is 


NEW M.o.S. POST 


T is announced that one of the Deputy Directors of R.A.E. 
Farnborough, Mr. W. H. Stephens, M.Sc., F.R.Ae.S., has 
been appointed to the newly created Ministry of Supply post 
of Director-General, Ballistic Missiles. He is to be succeeded at 
Farnborough by Mr. S. F. Follett, the Director-General, M.o.S. 
Staff, British Joint Services Mission, Washington; and the U.S.A. 
post is being taken over by Mr. L. T. D. Williams. The Ministry 
further announces the appointment of Mr. J. H. Phillips as 
Director, Guided Weapons (Techniques). All these appointments 
are due to take effect carly next year. 

Before becoming one of the two Deputy Directors at Farn- 
borough, Mr. Stephens was from 1954 to 1956 Head of the R.A.EF. 
Guided Weapons Department. He has had considerable experi- 
ence in the ballistic-missile field, having been engaged in 1938-39 
on rocket research at the Ballistic Division, Woolwich, and 
—— Superintendent of the Assessment Division, Guided 

eapons Dept., R.A.E., in 1947. 


LONG-RANGE TANK distinguishes Westland Widgeon G-APPR, air- 

freighted this week to the Persian Gulf in company with another 

Widgeon, G-APPS. Both have been ordered by Bristow Helicopters, Ltd., 

who will operate them under charter to the Iranian Oil Exploration and 

Producing Co. for work on pipeline construction. Bristow already have 
two Widgeons and two Whirlwinds on similar duties 


about one hour and twenty minutes’ flying time away and its 
annual weather record is extremely good. 
Tokyo and ny in Korea have G.C.A., and Taipei has 


I.L.S. With Hong ng’s new airfield, we are in the process of 
getting all the most modern radio aids, including VOR. With 
the Viscount runway lengths do not affect us, and we find most 
airfields in the Far East quite adequate. The main troubles are 
poor surfaces, while some airfields insist on their placing taxying 
lights on the top of poles, which adds an extra hazard for our 
low-clearance propellers. 

Weather and other conditions at Tokyo (a very fair imitation 
of those of London Airport), and the complicated airways systems 
of arrivals and departures, give us ample opportunity to keep in 
practice with airways flying and let-down procedures. 

Flying the routes that we do, we find that we have a lot of con- 
tact with the U.S.A.F. In all our dealings with them they have 
been most helpful and friendly. On the ground our aircraft always 
cause a lot of interest and come in for a great deal of praise. As 
they say, “Gee, this Vizzcount sure is a nice ship.” 


MAGISTERS FOR AUSTRIA 


[ATE last month an order for six Fouga Magister twin-jet 
trainers was placed by the Austrian Air Force. Austria thus 
becomes the seventh nation to use this French aircraft, the others 
being France, Western Germany, Belgium, Holland, Finland and 
Israel. Bulk production is at present in hand at the Potez-Air Fouga 
plant at Toulouse-Blagnac and by Flugzeug Union-Siid (Heinkel 
at Speyer and Messerschmitt at Augsberg). Licence-production is 
being established in Finland and Israel. The navalized variant is 
the CM.175 Esquif, produced for the French Navy. Total output 
from Toulouse is now about 200. 


PAPERS ON ICE 


WIDE interest was created by the aircraft ice protection con- 
ference sponsored by D. Napier and Son, Ltd., and held at 
that company’s flight-development establishment at Luton Air- 
port last summer. The five major papers read before this 
conference, together with the ensuing discussion, have now been 

published in book form; it is available from D. Napier and 
Son, Ltd. (P.O. Box 26, Luton Airport, Beds.). The company 
were very gratified at the success of this conference and hope to 
sponsor another. 


AGRICULTURAL ACCESSORIES 


REVISED brochures have been produced by Transland Air- 
craft, Torrance Airport, California, to describe the company’s 
crop-dusting and spraying equipment. These products, most of 
which are approved for installation in Stearman (Boeing 75 series) 
aircraft, include 165-gal and 186-gal aluminium glass-fibre-lined 
dust and liquid hoppers, agitator gate, spreader, Pickell pumps, 
dump and pressure regulator valves, plumbing, trailing-edge 
booms and nozzles,. pressure gauge, pilot controls and Sellers 
Swathmaster and Transland dusting and spraying kits. 


R.34 MEMORIAL: GUILD’S PROTEST 


‘TH storm over the design of the memorial which it is proposed 
to erect at a Airport to commemorate the double cross- 
ing of the Atlantic the airship R.34 in 1919 has not abated. 
The Guild of Air Pilon and Air Navigators last week issued a 
statement saying that, while they applauded the Air League's 
initiative in proposing to erect the memorial, it was their view 
that its form “is not appropriate to perpetuate the memory of a 
great aeronautical achievement and the men who contributed to 
its accomplishment.” 

The Freemen of the Guild had submitted this opinion to their 
Court with a request that it be communicated to the Air League, 
the Minister of Transport and Civil Aviation, and others inter- 
ested. In announcing their action they express the hope that 
other aeronautical organizations will support their view and take 
appropriate action. 
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Flying above the sub-tropical jet stream 


This is an artist's impression of flight on the direct South Africa-Australia route during 
the next decade or so. It illustrates the aircraft at 25,000 feet above the sub-tropical 

jet stream, in latitude 35°S over the southern tip of Western Australia. 

The mean axis of the southern sub-tropical jet stream shown above is about 40,000 feet, 
and like its northern counterpart, is an east-flowing band about 500 miles across, 

with speeds varying from 50 to 100 knots, and at times reaching 250 knots. 

Associated with thermal boundaries between air masses, the jet stream is often revealed 
by characteristic cloud formations at the base of the stratosphere — and operators of 
the powerful multi-jet airliners of the future will find these jet streams an important 
factor in flight planning. 

Flights at such altitudes, involving supersonic speeds and great thermal extremes, will 
demand the special petroleum products which are now being developed by Esso Research. 


Esso Flight in the 21st century 


is already the concern of Esso technologists 


ESSO PETROLEUM COMPANY LIMITED. 36 QUEEN ANNE'S GA E, LONDON, S.W.1. AVIATION TECHNICAL SERVICE. RELIANCE 1261 
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> Plessey UHF equipment provides clear and reliable ground to 
air and air to air communications on 1750 channels. 


Developed in conjunction with the Royal Aircraft Establishment 
> Plessey UHF systems are the most advanced of their kind in 
the world. 


Plessey UHF Equipment permits instant precise communication 
= in the military communications band free from all Civil 
interference. 


> Constructed in compact individual units, Plessey UHF equipment 
can be assembled in a variety of combinations. 


Plessey UHF equipment is in service with the Royal Air Force 
and the Royal Navy now.... 


»> If you require further information write for Plessey publication 
No. 119. 


Plessey 


ELECTRONICS & EQUIPMENT GROUP 
THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX - Tel: ILFord 3040 


Oversees Seles Organisation’ Plessev International Limited tiford Essex - England 
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By ALASTAIR PUGH 


struction; but crowds like those in the photo- 
graph never attended de Havilland open days 


AROUND HINDUSTAN AIRCRAFT 


ANGALORE, in India’s Mysore province, is the home of 
the nation’s only aircraft manufacturer: Hindustan Aircraft 
(Private), Ltd. The Hindustan company occupies at least 

1,100 acres and is still rapidly nee although not all its 
output is devoted to the production and repair of aircraft. Rail 
coaches (including a new Integral coach of German design) are 
being made in quantity, bus bodies and prefabricated body kits 
were manufactured until recently, and radio and radar vehicles 
are a new interest. 

Still only 18 years old, H.A.L. is destined to play an important 
part in India’s plans for widespread industrialization, and as such 
receives Government contracts for certain projects. Even so, this 
nationalized concern—without peer (and incidentally without 
competition) in India or even in Southern Asia—has an indepen- 
dent identity and is undertaking the manufacture not only of 
bombers, fighters and trainers, but also of aircraft for which there 
is a popular “private sector” (to use the Indian expression) demand. 
The little Pushpak (briefly described in Flight for October 17) is 
the first example; its future is not yet decided, but it will probably 
go into production if orders for about 100 can be assured. Present 
indications seem to be that they can. 

Briefly, H.A.L. was formed in 1940 for wartime overhaul of 
DC-3s and C-47s. A few aircraft (Curtiss Hawks and Harlow 
trainers) were built and one aircraft was designed and manufac- 
tured. This was a troop-carrying with ten seats. But 
progress in an entirely new field for India was rather slow and the 
company’s main effort was devoted to the overhaul of Liberators, 
Fortresses, Mitchells, Catalinas and, particularly, Dakotas and 
Pratt and Whitney engines; the last-named at a peak rate of 
300-400 a month. 

This experience served H.A.L. in very good stead and they 
became adept at a task that was to prove their salvation in peace- 
time. There were plenty of potential operators just after the war 
who wanted DC-3s, and plenty of DC-3s that could be recon- 
ditioned from war-surplus stocks. This rather bald statement 
really conceals an intriguing story: a great many aircraft and a lot 
of equipment was junked—broken up or just abandoned—in India 
after the war, and H.A.L. has rescued a good deal of useful material 
from the wreckage; not only for DC-3s but Liberators and other 
types as well. The village bazaars are still conned for instruments 
or propellers which, after complete overhaul and inspection in the 
factory, can provide an urgently needed spare quickly and without 
requiring expenditure of foreign—and particularly dollar— 
exchange. 

If there is an inference of parsimony here it is wholly in line 
with India’s current intense struggle fer a better standard of living. 
There is little money to spare and the end result in these cases 
justifies a certain amount of improvization. Hence the vigorous 
expansion that Hindustan are undertaking— ~ore than half-a- 
million square feet of floor space is being ad —is part of the 
controlled expansion of the general economy, and what is happen- 
ing at Hindustan may be regarded as a yardstick of the importance 
of aviation to India. 

The basis of H.A.L.’s growth has been a massive overhaul 
business and the manufacture of certain types of aircraft under 
licence. DC-3s are overhauled and converted for many airlines 
and for many purposes; for instance, first-class navigation and 
signals-training flying classrooms for the Indian Air Force, V.I.P. 
interiors and even a pressurized cabin cell for a former Deputy 


Prime Minister. This is part of the day’s work. A branch factory 
was established at Barrackpore near Calcutta in 1952 for the 
overhaul of DC-3s and it will soon be devoted to this work entirely. 
Activities include repair of — instruments and gy en the 
organization is approved by the American Civil Aeronautics 
Administration and is a Douglas-authorized service centre and 
a repair and service agent for de Havilland. H.A.L., incidentally, 
is also a member of the S.B.A.C. 

Another branch of the firm’s activity is the responsibility for 
service and maintenance at certain I.A.F. units; this makes par- 
ticularly good sense at such stations as Jodhpur, where basic flying 
training is carried out on Hindustan HT-2s. This aircraft is the 
first indigenous design to be put into production in India or, 
indeed, in all of South-East Asia. It was conceived in 1948, first 
flew in 1951 and is now the standard ab-initio trainer for the I.A.F. 
and the Indian Navy, and is used also by the civil aviation training 
establishments for basic flying training. It is hoped that a number 
of HT-2s can be exported (some have already been delivered to 
civil a authorities in India) and the type is in production at 


Ganuns activities at the South Indian factory are the manufac- 
ture of Vampires, both Mk 52 (Mk 5Bs) and T. Mk 55s (T11s), 
development work on the Pushpak and a new light aero engine, 
preparation for manufacture of the Gnat and its Orpheus engine 
and overhaul of Canberras and Avons. In addition to this pro- 
gramme, the design department, under Dr. V. M. Ghatage, has 
been very active and designs have been produced for a 10- 
jy high wing transport, the HCP-25 “two-ton truck,” an 

all-through jet trainer and an advanced fighter. 

Although production of Vampires is soon to taper-off, con- 
struction of T. Mk 55s is currently the main preoccupation of the 
Bangalore workshops. At the time of our visit last month, a day 
fighter, bearing the inscription Finale, was passing down the line; 
it is the last of a very considerable number of this type to be built 
at Bangalore. But production of a substantial batch of Vampire 
trainers continues. Goblin engines are supplied by D.H. 

With certain exceptions resulting from Bangalore’s balmy 
climate (the assembly hangars, for example, are constructed with 
doors at one end only) the Hindustan scene is reminiscent of the 
de Havilland factories a few years ago. There are the same 
familiar wing jigs with wing skins in their grey-green primer 
undercoats; airframes, air-entry ducts a-gape, awaiting installation 
of the Goblin engines; the same green-painted firewalls criss- 
crossed with control runs and fuel pipes; the same jobs being done 
in the cockpit, on the undercarriage or in the cannon bay. Only 
- workpeople are differe xt; and perhaps not so very different at 

t. 

The similarity is heightened by seeing many of the same tools 
at Bangalore as at Hatfield, the same Hufford stretcher presses, 
with their powerful swinging jaws; stretch forming tools for pro- 
filing cowling panels, rubber presses squeezing depth into boom 

, Farnham rolls forming leading edges on wing panels, 
and Vampire canopies being moulded in just the way that they 
used to be. made at Hatfield. Vampire production has been 
tackled on a big scale, in an entirely professional menner, and 

ormance of the task has been another stepping stone in 

A.L.’s s towards design autonomy. 

The relationship between H.A.L. and the Indian Air Force is 
a close one, and it is worth examining in a little detail. Prior to 
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AROUND HINDUSTAN AIRCRAFT... 


construction of the Pushpak—as yet a minor project—almost all 
Indian Air Force, and only overhaul and repair work involved 
civil contracts. H.A.L. consequently has a unique relationshi 
with its biggest customer, for whom in the of new 

types it can cater exclusively. 

The present period is an important one in H.A.L.’s history, 
because it is now becoming actively engaged in the duties of new 
aircraft for the LA.F. The growing-up process is a logical one, 
but its rate must always be tempered both by the need to 

s in relatively modest steps and the limited funds that are 
available for new aircraft projects. The two conditions are really 
inter-related and the way in which H.A.L. is pushing ahead now 
may be interpreted as its transition from commercial adolescence 
to industrial adulthood. 

Following a decision to introduce the Gnat as the standard day 
fighter for the 1.A.F., and close co-operation between the manu- 
facturers and the Policy and Plans section of the 1.A.F., it has 
been agreed that the first Gnats will be bought directly from 
Folland, some sets will be assembled in India and then both Gnat 
airframes and Bristo! Orpheus engines (to complete the full order) 
will be built at Hindustan. The next step is for H.A.L. both to 
design and build an indigenous jet trainer and a fighter of higher 
performance than the Gnat, and to make use of Gnat and Orpheus 
development, production and operational experience in the new 
aircraft. 

A number of Gnats already delivered to India are being evalu- 
ated at the Aircraft and Armament Testing Unit at Kanpur. An 
extremely searching examination is being conducted and an 
extended operational and tropical trial was completed this summer. 
The results were passed on to Boscombe Down (where service 
acceptance trials are undertaken) and also, of course, to Folland. 
The Indian Air Force Gnats may differ slightly from the standard 
recommended by Boscombe Down. For example, the I.A.F. prefer 
a different gear ratio on the longitudinal control and will probably 
not have non-linear gearing in the circuit. 

Although a cockpit cold-air modification remains to be com- 

ed, and the design has not (or had not in November) yet been 
rozen,” the design standard for the start of manufacture in India 
is generally agreed and structural com nts of the Gnat are 
already on their way to Hindustan. factory will also be 
supplied with one of each detail component to assist tooling, and 
some 250,000 drawings. 

Very close collaboration is maintained with the R.A.F. and with 
Folland (the work in this connection of the Indian s/t. 
Das, is widely known, but through the Office of the 
mission of India, and through Folland representatives, i is 
liaison at all levels). ‘This is the first occasion on which the Indian 


in service with the Indian 
Air Force at Jodhpur. Their 


¢ for the time when similar 
be done on the products of the 
home industry. Much has been learned: acclimatization during 
trials extended through the monsoon rains and summer heat 
revealed the need for tropical modification additional to that 
shown to be necessary by an earlier and shorter R.A.F. trial in 


it is doing so in order to gain ex; 
development and evaluation 


is now installed at Bangalore, and 
duplicate sets erected by H.A.L.—of the same robust tubular 
pm na ag BL going up alongside them. Orpheus production 
appears to be a little om behind. The company are reluctant 
to stockpile engines awaiting airframes in which to fit them and, 
in conjunction with Bristol Aero-Engines, they are preparing 
a new factory of extremely modcrn design for the production of 
the and overhaul of Roils-Royce Avons. A feature of 
these buildings is that the roof-span is interrupted to form a kind 
of quadrangle in the centre of each block; the idea is to provide 
really adequate cross-ventilation in the hot weather. 

Some 500 lakhs of rupees (£3,800,000) are being invested in this 
new factory; enough to cause some lip-biting anxiety that more 
may have been bitten off than can easily be digested. Yet there 
seems to bz little virtue in not planning boldly; and Mr. P. M. 
Reddy, Hindustan’s deputy general manager, argues that if indus- 
trial expansion is going to continue then floor space must be 

ided. The Orpheus is intended not only as the powerplant 

or the Gnat but probably for other aircraft to follow, and it is 
deat the Indian Government’s intention to see that there will be 
no bottleneck in the supply of engines. 

Because the Gnat is likely to have a ound influence on 
Indian military aviation, it is worth examining some of the reasons 
for its choice. It was bought not because India believes whole- 
heartedly in the light fighter concept per se, but because a light 
fighter is very much less expensive than a conventional one. The 
price of current aeronautical development is causing the country 
great concern and is a potent argument in favour of developing 
the home industry in the manner that is actually being followed. 
The supply of raw materials to the factory has been greatly 
improved—previously this had been a serious problem—and th: 
entire manufacture of Gnat airframes and Orpheus engines will 
be possible within the confines of the one factory. Proprietary 
components will still have to be imported for some while, but 
electronic equipment can now be tackled by the home industry. 
Eventually, equipment manufacture will be undertaken as well; 
and hydraulics might be a first step in this direction. As an 
example in a small way, the HT-2 is entirely of 
Hindustan design. 

Indian Air Force requirements are keeping the design staff very 
busy. It is an I.A.F. intention to introduce an all-through jet 
trainer to fill a réle similar to that of the Jet Provost in R.A.F. 
service. It may well be that the first jet trainers will be purchased 


The first set of Folland ji 


from abroad, but eventually an Indian product will be used, and 
a are busily engaged in the design. At the time of my 
visit, Dr 


. Ghatage (who, incidentally, studied under Prandtl at 
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Géttingen University) was preparing schemes for both side-by- 
side and tandem arrangements; the controversy rages as hotly in 
India as in Europe or America. Vision in formation flying, and for 
the instructor when landing, and c.g. changes, are design-cases 
that must be met, but the final decision will generally depend upon 


current views on instructor-pupil psy To a half-serious 
suggestion that a staggered-seat layout should be adopted, Dr. 
Ghatage replied that it had, in fact, been investigated and “wasn’t 
a bad compromise.” If the aeronautical engineer has a preference 
it is likely to be for a tandem arrangement and a slim fuselage; 
- way a better performance can be obtained from a given power 

Which engine will be chosen in the case of the Hindustan 
Trainer (the provisional designation of which is ve bape is as yet 
undecided, but Armstrong Siddeley Viper, Turboméca and Rolls- 
Royce RB.145 units have all been considered. 

It has been reported that under the direction of Dr. Kurt Tank, 
the German engineer responsible for the formidable Fw 190, 
Hindustan are developing a fighter. It is interesting to speculate 
on the form that the first fighter to be born in the tropics might 
take, particularly since many of the factors that must govern the 
design are known. It is not practical, for example, for India to 
attempt to compete with the United States, England or Russia in 
a race for ultimate performance; but higher-thrust versions of the 
Orpheus with reheat, such as the BOr. 12, could be manufactured 
in India under an extension of the licence agreement (Hindustan 
know-how on the Orpheus would aged to make this a logical, 
although not obligatory, choice). bined thrust of two 
reheat Orpheus could certainly give the new fighter a performance 
substantially better than that of anything at present flying in 
India. 

Preparation for more advanced designs is also continuing in 
other directions as well: at Bangalore, for instance, H.A.L. are 
extending their runway. 

One aircraft for which this extension will be of little conse- 
— is the Pushpak, India’s first light touring aircraft, built by 
H.A.L. as a private venture (something of a contradiction in a 
nationalized company?). The prototype, VT-XAA, is finished in 
blue and red, and has recently been on display at the “India 1958” 
exhibition in Delhi, where it attracted much attention. Indeed, 
Hindustan have been almost embarrassed by the interest that the 
little two-seater has excited; it is understood that the Board has 
still not unanimously decided to go gh with the project. If it 
does so (the managing director, A.V-M. A. M. Engineer, seems 
keen that it should) then a separate division of ‘the company will 
be formed in order to divorce the Pushpak production from 
general works overheads; a low selling price is most important, 
and it is aimed to retail the aircraft at about Rs 20,000 (£1,540). 
Running costs should not exceed about 30s per hour. 

The first aircraft was built, by hand, in less than six weeks and 
a second machine is now being constructed in the same ultra- 
simple jigs as the prototype. The two aircraft differ mainly in the 
choice of wing-spar material: a largish stock of imported spruce 
provided the wooden spar of the first prototype, but so much 
difficulty was encountered in selecting suitable shake-free lengths 
of timber that all subsequent aircraft are to have a new design of 
metal spar supporting the pressed light-alloy ribs. 

struction is extremely simple. The fuselage is formed from 
a triangulated framework of welded steel tubing; two sides are 
tack-welded on a baseboard jig and the third (lower) side of the 
three-cornered frame is added in the welding jig. The Pushpak 
bears a superficial resemblance to an Auster, but a slightly more 
sophisticated fuselage cross-section has been adopted. This is 
formed by light wooden bulkheads carrying wood stringers, the 
whole being covered with fabric. Tailplane, fin and rudder are 
constructed entirely from steel tube and are of constant thickness 
with zero camber. A few castings (from the extensive H.A.L. 
foundry) are used in the construction—e.g., for the rudder pedals 
—but most fittings are fabricated from welded steel sheet. 

Power unit of the first few Pushpaks (probably the first 20) will 
be the 85 b.h.p. flat-four Continental. But from the twenty-first 
aircraft onwards it is intended to offer the Pushpak as the first 
all-Indian aeroplane powered by the first engine of Indian design 
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The Pushpok’s dual controls are kept deliberately simple. Prototype 
instruments are of American origin, overhauled and with re-calibrated 
dials. There is side-by-side seating for two “Flight” photograph 


and manufacture. This is now being constructed by H.A.L. at 
Bangalore. An air-cooled flat four, the Indian design has attempted 
to combine the best of Continental and Lycoming engine practice. 


Progress is encouraging. 

halves were complete and had been line-bored, connecting rods 
had been machined, valves had been turned from valves of larger 
size and experiments were being undertaken to determine the 
correct interference between the screwed light-alloy cylinder 
barrels and their steel sleeves. The camshaft and crankshaft were 
complete, the billet for the latter having been rough-forged to 
establish the grain flow and subsequently extensively machined. 

Every sort of pitfall, foreseeable and unforeseeable, besets the 
designer of an aero-engine, but in this case Hindustan’s “learn 
slowly” policy seems sensibly — and a ready market should 
await an American-type engine of this kind in a dollar-starved 
South-east Asia and elsewhere. 

The Pushpak was completed just in time to be test flown (on 
September 24) before the opening of the “India 1958” exhibition 
in Delhi, where it appeared on an open-air stand of its own. It was 
flown up to Delhi myers poe to be very casy to handle. In 
the cockpit are two con pedals with differential 
toe-brakes; push-pull throttle; = carburettor heat 
control. There are no flaps and no parking brake, and the cockpit 
is kept as simple as possible. A fire extinguisher is fitted and the 
bench-seat is adjustable; radio can be fitted in the luggage com- 
partment behind the seat, access to which is from the cockpit. 
Instruments (A.S.I., altimeter, compass, bubble slip-indicator, 
r.p.m., oil temperature and pressure) are of American origin, 
actually stockpiled instruments that have been adjusted and 
equipped with re-calibrated dials. Ailerons are of the Frise type 
and are differential in operation. Performance figures quoted 
were: maximum speed 115 m.p.h., cruising speed 86 m.p.h., and 
stalling speed 35 m.p.h. 

Although described as an ultra-light, the Pushpak weighs 872 Ib 
empty and may be loaded to a maximum weight of 1,350 Ib. The 
prototype has not been in any way specially finished and did in 
fact bear signs of rather rapid completion and rigging for the 
exhibition. Hindustan say that they are more than willing to make 
design changes in the light of demonstration criticisms and 
experience, and it is intended to bring a Pushpak to Great Britain 
as soon as possible. Enquiries for it are already coming in; one 
flying club has asked for five and there has been a surprising 
demand from tea planters and others in isolated communities. 

As outlined above, Hindustan’s range of effort embraces over- 
haul, assembly, construction and design of almost all types of 
aircraft, and includes the maintenance of one helicopter, an S-55. 
In some of this work, the company already has considerable 
experience, and the constructional standard achieved on H.A.L.’s 
assembly lines is high. Where local experience is limited, the 
company is expanding cautiously, adopting a step-by-step tech- 
nique of a kind that might have been the salvation of more 
ambitious projects elsewhere around the world. Here and there— 
in the construction of the engine shop, perhaps in the tackling of 
two new designs at once—bold steps forward are being taken. 
Repeated all over India, this is the process of the country’s 
industrial and national resurgence. To the Indian nation the part 
played by H.A.L.—favoured child of a tautly-stretched economy— 
is a very important one indeed. 


Indian Industry—2 
HANDLING THE HT-2 


LTHOUGH the Hindustan HT-2 basic trainer has now been 
flying for some years, and is in service in ae with the 
Indian Air Force, it has yet to become well known outside 
South-east Asia and Australia. In the absence cf first-hand know- 
ledge it has frequently been described as “an Indian Chipmunk”; 
and in view of the widespread occurrence of this little animal in 
India, Chipmunk might not have been a bad name for the HT-2. 
As it is, the Hindustan company’s product has not been named 
and is known only by its type number. It will certainly bear 
comparison with the Chipmunk, but it is not against its Canadian 
counterpart that it should primarily be judged. The HT-2 is the 
first aircraft of Indian design to go into production, the first Indian 
aircraft ever to receive a certificate to fly and the first indigenous 
design to be adopted by the Indian Air eee for operation under 
quite rigorous local conditions. The I.A.F. are generally very 
satisfied with their purchase and the aircraft is now also in service 
with various flying clubs; several having been purchased by the 
Indian civil aviation authority for airline pilot training. 
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HANDLING THE HT-2... 


The HT-2, conceived in 1948 by a team working under Dr. 

V. M. Ghatage, Hindustan Aircraft’s chief designer, flew in proto- 
wh 1951, and the first Cirrus-Major- 
Ge aircraft to be representative of 
subsequent production machines) flew in 1952, the Indian type- 
certificate being awarded a year later. 

tailplane, the areas of which were quite substantially increased, 
improve the 


the prototype aircraft has recently been lengthened experimentally 
by inserting a new section in the rear fuselage. 

The Blackburn Cirrus Major III engine, 155 h.p. 
for take-off, was chosen in favour of the slightly powerful 
Gipsy Major because the HT-2 is heavier than the Chipmunk. 
Fully loaded it weighs 2,240 Ib. 

Thus, when my own opportunity came to fly the HT-2, the 
aircraft had behind it many hours of instructional flying. The 
machine I was invited to fly was LX 354, newly off the production 
line at Hindustan Aircraft at Bangalore, and destined after test to 
be delivered to the I.A.F. as a basic trainer. It was one of a 
recently completed batch, in fact at the time of my visit, it had yet 
to make its first flight. Armed with the comprehensive pilot's 
myself on a warm morning in to F/L. Roy, a company 
test pilot and, like the others, a serving officer in the L.A.F. 

Over the inevitable yet invariably welcome cup of chai I was 
briefed on what I might expect of the HT-2. We s impres- 
sions of the differences between the HT-2 and the Chipmunk, in 
which F/L. Roy was very interested and which he had yet to have 

an opportunity to fly. I learned that he had been the pilot of the 

last year. Thanks to the exceptionally robust construction (the 
HT-2 is stressed to 10g positive and 3g negative) he had survived 
an accident during a spinning demonstration in which he had 
miscounted the number of turns and had been left with insufficient 
height to recover; but his confidence in the spinning characteristics 
remained unshaken, as he demonstrated later. As my time was 
limited, we agreed that the demonstration should take the form of 
a pupil’s familiarization flight, with F/L. Roy demonstrating 
various manceuvres before I tried them for myself. He was also 
anxious to perform a limited programme of production aircraft 
tests, such as a dive to maximum s 
_After a careful check on the fit of my parachute in a chair in the 
’ office, and clad in an overall bearing 1.A.F. wings (which 
was proud, but of course quite unentitled, to wear) we went over 
to TX 854 for a pre-flight check and cockpit familiarization. 

The cockpit sill is fairly high, but steps (spring-loaded flush 
operation of clambering in. Once installed and with the quick- 
adjusting harness done up, one finds the space adequate and the 
cockpit quite comfortable. The six flight instruments are grouped 
more or symmetrically in the centre. From left to right are an 
A.S.L., indicating up to 300 m.p.h., an ungraduated needle-and- 
bubble renew fos indicator and a rate-of-climb indicator. 
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. Engine instruments— 
ure—are on the right, and 
the left. The latter is 


and proved to be dead-beat even in the ai 
The HT-2 is flown on either of the 1 


‘right-hand side of the cockpit is the parking brake. 
tleties to this; it works on a ratchet, like a car 


After warming up and checking ignition at and ful 

throttle, we taxied the runway to the take-off position. The 

rudder is ineffective at low speeds, and taxying must be done on 

the toe brakes at the top of the big plate-type rudder pedals. Even 

at full extension of the adjustment there is no possibility of stretch- 


| 
th Neat and robust, the HT-2 is now in service with the IAF. in 
i ; - while below this trio are an altimeter, artificial horizon with a 
caging knob and flag, and directional 
a r.p.m., suction gauge and oil press 
att a compass and fuel-contents ga 
of the electrical type which reads “zero” until contents indication 
, ‘an *, is selected with a “port-starboard” switch. Reading is very positive 
; - ' alternately, and one tank can be drained almost completely dry 
be provided sufficient height is available to permit seven seconds to 
elapse before the engine picks up again on the other tank; normally 
() i the fuel-tank selector mounted on the floor on the right-hand side 
a abe - ' is used to maintain the fuel levels in each tank approximately 
oe ' equal; this entails more fuel-system management than is usual 
with a trainer 
} Also on the 
P = There are no 
handbrake. The flap lever, on the opposite side, 1s directly coup 
to the flaps and, as a result, is weight-biased to the full-down 
j position of 30 deg deflection. There is a ratchet palm-grip of . 
P i from the “up” or “10 deg” positions: the trick is to press 
the lever forward slightly first and then catch the weight of the 
flaps to prevent the lever banging back to the fully down position. 
Once the knack is discovered, the operation is fairly easy, and 
barked my knuckles the first time I tried it, and felt that a counter- 
weight or a spring might make the operation lighter; the ideal for 
rn only other controls that need to be mentioned at this stag 
are the elevator trim, a conventional scalloped wheel and—I was 
| delighted to see—a similar control working in the correct sense 
for the rudder. Elsewhere ' had heard the control column criticized 
on the score of inadequate iength, but it suited me well and in an 
case could not be lengthened and etill clear the instrument pane! 
i This inspection of our surroundings had taken a little time but, 
feeling more at home, I was invited to start the engine. The drill 
3 is simple. Fuel is turned to the fullest tank, the throttle set, 
t American-type lever switch turned to the magneto (which 
dhe stented) aml Gre fur Goo 
starter pressed until the engine fires. The magneto switch is then 
turned to “both.” Above 1,000 r.p.m. the generator charge warn- 
ing light goes out and the oil comes to 
required for small-radius turns it is not at first easy to obtain 
precise control. The tailwheel castors through 70 deg but is not 
coupled to ga 
modification the 
—4 
4 
| 
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| in recent years, there has 


yin 
. 


been a great search for new ways of saying, 
“Merry Christmas”’. We have watched this 
search with interest, for, as you may have 
noticed, we at Fairey are very much in the 
quest for new and better things. But, 
frankly, in this particular case, we have 
been forced to the conclusion that none of 
the smart new greetings can quite equal 
the old, simple, original ‘ii 


To all our friends, then, our wish is for a 


THE FAIREY AVIATION COMPANY LIMITED - HAYES - MIDDLESEX - England 
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Scandinavian Airlines System will use 10 Atlas Copco ‘Air Partner’ compressors 


to service their fleet of DC-8 jet airliners 


STARTING - AIR CONDITIONING - DE-ICING 

The Air Partner is a surge-free rotary screw compressor of the 
Lysholm type designed for starting, air conditioning and de-icing 
all jet and turbo-prop airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 

Atlas Copco, the world’s largest organisation devoted exclusively 
to the manufacture of, compressed air equipment, combined 
aeronautical expertise with compressor know-how to produce this 
multi-purpose unit. 

STARTING 

The Air Partner delivers a continuous flow of warm, oil-free air 
to turn the engine over constantly thus eliminating mis-starts. 


AIR CONDITIONING 

The Air Partner becomes an air conditioning unit by merely 
flicking the appropriate switches and pressing a button, a matter 
of seconds. 


DE-ICING 
A special mouthpiece attached to the air hose enables the wings 


and fuselage to be ‘sprayed’ with warm air. Removal of ice and 
sleet from windshields, wing leading edges, and air intake lips is 
achieved by using the ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two screw 
rotors which intermesh but never touch one another or the casing. 
10,000 hours is the normal period between overalls for screw 
compressors of this type. 

Maintenance operations can be carried out by airline personnel 
anywhere in the world or through the Atlas Copco sales and 
service organisation established in 90 countries. 


TWO MODELS 

Air Partner M-3 consists of two identical units, each including 
a compressor connected to a standard petrol or diesel engine, for 
starting, air conditioning, de-icing and checking auxiliary systems. 
Air partner M-2 consists of one rotary screw compressor 
connected to a standard petrol or diesel engine for starting and 


THE Aldlas Copco AiR PARTNER 


A contribution to the jet age of air travel 


Contact your local Atlas Copco company or agent or write to Atlas Copco AB, Stockholm |, Sweden 


limited air conditioning. 


FLIGHT, 19 December 1958 


HANDLING THE HT-2... 


pedals must be resisted with one foot while the brake is applied 
with the toe of the other. There is nothing very difficult about the 
action, and pupiis quickly become accustomed to it, but a little 
concentration is required. Suspension and stability on the widely 
spaced wheels is excellent. 

bor take-off, rudder trim is set fully to port and flaps left in the 
up position. The rudder quickly becomes effective. I had feared 
that the rather strong cross-wind would make a little brake neces- 
sary to keep straight initially and had my feet up on the pedals 
where I could get my toes to the brakes. Had I kept my heels in 
the slides, LX 854’s first take-off might have been a little less 
untidy. 

A strong push force is needed to bring the tail up, followed 
a positive backwasd of the suck to the slocraft 
the ground, when it quickly settles into its climbing attitude at an 
indicated speed of 75 m.p.h. at the normal full-throttle climb 
r.p.m. of about 2,200. About 145 b.h.p. should be produced in 
this condition, but loaded the HT-2 weighs 2,240 lb and the rate 
of climb is not very high. is 3,000ft a.s.l and an initial 
rate of climb of about 650ft/min had dropped to below 500ft/min 
by the time we had reached a safe aerobatic height of about 


seems impossible to avoid comparison), the HT-2 has a beak 

spoiler at the wing root arid the stall is innocuous. With no flap, 
lateral control remains quite good down to buffet s of about 
60 m.p.h. The stall occurs at about 56 m.p.h. with little tendency 
for a wing to drop, and although the nose dips quite sharply little 
height is lost. Stall with flap occurs at a slightly lower speed, and 
in this case the starboard wing dropped away. Care in holding 
the wings level reduces the tendency. 

With the modified tail, spinning is a safe and straightforward 
exercise that may be performed dual or solo, although the pilot’s 
notes warn that when stabilization occurs, after three turns, 
recovery will require another 1} rotations. F/L. Roy was quite 
anxious to show me eight turns, but bearing in mind the loss of 


with quite a steep dive out. 

r.p.m. limit of 2,450 and it 
becomes necessary to throttle back appreciably when entering, ony, 
a loop, at about 145 m.p.h. At the maximum diving speed of 
180 m.p.h. (which IX 854 achieved comfortably on its test) the 
throttle must be completely closed. 

Given the excess speed of a preliminary dive, the HT-2 per- 
forms aerobatics a great deal better than its rather gentle cruising 


to keep straight with changes of 
the aircraft must be pled fairly ama smartly over the top; but it is 
—s possible to “pull a quick one” at 125 m.p.h. Initiation 
for a roll is 125-135 m.p.h. F/L. Roy showed me a neat 
roll, — of top rudder and forward stick, and 

to a barrel roll “where final direction is not 

aunt Gates height is lost.” Next we each did some s 
with the off the clack os the the 
This is an evolution that the HT-2 performs very well, cartwheel- 
ing lazily across the horizon before being checked with both rudder 


ily completed, we returned to the 
circuit for a landing. There is little change of trim when lowering 
flaps (80 m.p.h. is the limiting speed) and the approach is made at 
70 m.p.h. in the glide or 65 m.p.h. under power. In this condition, 
possibly because the overall speed range is low and control forces 
remain little changed from the cruise condition, the HT-2 feels 
very steady and very comfortable, while the flaps are powerful 
enough to give an adequate rate of descent; I do not think that 
there could be any complaint on the score that the HT-2 was 
under-flapped. The round-out and landing presents few difficul- 
ties, plenty of elevator being available for getting the tail down and 
the rudder remaining effective to the point of touch-down. The 
Hindustan oleo-pneumatic undercarriage is said to be very sturd 
(it certainly looks it) and is clearly well-damped. When the aircraft 
is rolling, brakes are necessary to keep straight, and again I 
struggled with rudder pedals and toe brakes with which I was not 
entirely comfortable—although in fairness it must be said that the 
great many pupils who have learned to fly on the HT-2 have 
experienced no trouble. 

To sum up, I found Hindustan’s trainer pleasant to fly, although 
some concentration is required. It has an intangible feeling of 
great strength and has been proved to be very strong. If it lacks 
anything it is in the power available—particularly since, unlike 
those of this country, some of India’s training aerodromes are 
several thousand feet above ground level. By and large, the HT-2 
adds up to a design of which the young Indian aircraft industry 
can be proud. 


Hitching a Helicopter Lift 


HAT two (or more) are better than one when it 

comes to lifting heavy | is the idea underlying work at 
present being done by Vertol Aircraft Corporation, Morton, Pa. 
Under a U.S. Army contract, the co: tion is developing what i is 
officially known as the “multiple helicypter heavy lift system”— 
a method of harnessing 
for short-haul lifts of heavy military vehicles and materiel. 

The basic equipment for this purpose is an aluminium alloy 
spreader frame to which the helicopters and cargo are attached by 
cables. The ends of the frame, which is triangular in section, are 
tapered to points and these are attached to the helicopters by ten- 
foot cables. Longer sling cables extend downwards from the ends 
of the frame—which is 113ft long and weighs approximately 400 Ib 
—for attachment to the load being carried. An electrical release 
system is provided to enable the pilots to uncouple all members of 
the team in an emergency, or ie detachment; 

command aircraft in a multi-lift would 


Loading and unloading may be done with the helicopters and 
spreader frame (orframes) in the air, with the aircraft just airborne 
and the frames on the , or with everything grounded. The 
Vertol test programme is to include trials with two, three and four 

helicopters successively, and of co-ordination between flight and 
ground crews during loading and unloading. 


Two Vertol H-21 Workhorses harnessed to the frame—a 113ft light- 
alloy girder—from which heavy loads can be suspended 


Sf 


| 
ee height that would be entailed, and the time needed to climb up : 
again, we compromised on four. The manceuvre is easy to initiate 3; 
and with full rudder the HT-2 drops quite quickly into auto- ae 
2. fluctuated during each turn. Full left rudder followed by a 
4 forward stick brought recovery in 14 turns and was completed rs 
| 
| 7,500ft. 
In all three axes the controls, which operate through push/ pull bee 
| rods to the metal-clad surfaces, seemed light and effective— og 
particularly the rudder, which is also the most sensitive. Like and 
most of its tribe, the HT-2 requires positive rudder movements 2 ee 
with each change of power and is an excellent piston-engined a 
trainer in this respect. Although the aircraft is positively stable Ure 
in all planes, the margin is not large and the HT-2 requires to be ee So 
flown—and the controls co-ordinated—most of the time. Never- ; . 
theless, it can be trimmed to fly comfortably and solidly in straight ; 
and level flight at just over 100 m.p.h., when there is quite a good By os 
view over the long flat-topped nose. A particularly pleasant * # 
feature is the individual sliding canopy (with jettison handle) for ae 
each cockpit, which can be kept open or closed as you please— age 
even during aerobatics—and provide a chance to keep cool in air ees 
that is hot several thousand feet above the ground. + 
As an introduction to the HT-2’s low-speed handling, I tried es © 
a series of stalls with and without flap. Like the Chipmunk (it ee 
Ms 
# 
j 
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The day dawned bright and fairly hazeless, andthe weather 
forecaster gave us winds from the west-southwest, 15 km/hr, 
veering to west as we flew castward, with cumulus based at 
5-6,000ft giving lift of 14-2 m/sec. Towards the afternoon large 
cumulo-nimbus, tending to spread out and clamp, were expected 
in the north-east area of Poland, and towards the south-cast 
smaller cu-nim were forecast with less risk of such over-develop- 
ment. There was a murmur of excitement from the 62 competing 
pilots when free distance was as the task for the day. 

A glance at the map of Poland will show the alternatives facing 
us. on Leszno, a 500-km radius indicates that to the 
north-east a considerable sector gave us the opportunity of cover- 
ing about 510 km before ing the Russian border. South of 
this a considerable sector of Russia cuts in and gives a maximum 
range of under 500 km; south again, about 535 km is available at 
one point, with a long sector nicely above the magic 500. 

On the forecast winds, therefore, we could either set off straight 
downwind as far as Warsaw, and then attempt a final leg north 
of east (across the wind-direction), or start slightly across-wind, 

ing for a point south of Warsaw, then veer slightly south-cast 
to go for the maximum possible distance. Course 1 gave rather 
more risk of premature i ind an over-developed cu-nim, 
so most of us (includin 


our 
10.30, but at the last moment a question elicited 


THE MUD OF MAZANOOVKA 


VERY long cross-country soaring flight really consists of 
two adventure stories, not one. In the morning the sail- 
plane emerges from its chrysalis, and shortly afterwards 
the pilot sets off to test his skill and fortune. At the same time 
his crew leaves on a retrieve which may call for equal qualities of 
initiative and much more devotion, and produce hazards and 
surprises as t as anything experienced by the pilot. In the 
evening, if , the twin threads recombine for the 
Now, although flights have been wri the retrieving i 
ow, a many ts have written up, 
teams have so far been surprisingly silent, yet their skill 
ardour form a vital part of the whole. In what follows therefore 
long flight, and to indicate the debt by pilots to the 
who to base, to i 


‘ its tail well down you looked at 
its plan-form and seemed to be peering over the tow-pilot’s 
: at his i fact, if you could see his 
airspeed indicator, you were about right for height. If you could 
in addition see his oil pressure gauge you knew were too high. 
Az 11.45 was waved off ot 000 end ot net wes off en 
fifth attempt for my diamond distance. 


flock and joins in at the bottom. 


Aa 
¥ ply. \ 
> 
— 4 Now came a most maddening error. We had been told to have 
= to start at 
. a forecast from 
“Ss 
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~ 
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met. that cumulus would not start to develop before noon, and so 
the take-off was deferred until eleven. No sooner had we got to 
‘ our machines, however, than the first puff appeared overhead, and 
the unfortunate rigidity of the organization prevented them from 
| reverting to the original starting-time. So we all sat champing 
on the ground for an hour (longer for we unfortunates in the 
standard class, launched last) listening to the tinkle of our 500-km 
I was actually launched 
at 11.35. 
long. This looked very alarming at first. The little green machine 
June 25 was the big day of the 1958 World Gliding Champion- : 
ships at Lezsno, in Poland. Also it must have established a Releasing into the first thermal in a large championship, one 
record for total mileage flown in one day without engines: no flies straight into fairyland. Every rising column near the airfield 
one has yet worked it out, but the 62 competitors must between is marked by a swarm of circling and climbing sailplanes of all 
them have flown over 15,000 miles, and their retrieving cars shapes, sizes and colours, and one flies over to the best-looking 
must have covered well over double that formidable distance. PO 


The routes token by pilot (broken line) and 

retrieving crew (solid line) between Leszno and 

Mazanowka—which is spelt phonetically in the 
title of the article 


SKETCHES BY GORDON HORNER: 
MAP BY JOYCE BURCH 


“So we all sat champing on the ground for an 
hour of longer, listening to the tinkle of our 
500-km diamonds falling out of the window . . .” 


500 KILOMETRES 


at cloud with all Poland before 
dappled with 


Kitty, and by Harry Midwood. So over to Justin: — 

We assemble our Skylark 2, polish it, Sellotape any unneces- 
sary gaps and tow it gently over the grass aerodrome to its start- 
ing place in the lines of drawn-up sailplanes—the back row in the 
standard class, almost the last of the 62 gliders to take off. 

We collect our pilot’s lunch from the jeep which comes round, 
sort it, putting what we consider eatable'in the air into the pocket 
in the cockpit and the rest into our car. Philip arrives from brief- 
ing and gives us our instructions. He tells us to head east towards 
Warsaw and to shepherd him over the first part in case he comes 
down early and wants to be driven back in time for a second 
launch. Last launching time today is 4 p.m. If there is no news 

him by the time we reach Warsaw we are to do whatever we 

ink best, according to what we have seen of the weather. 

Harry and I leave him to be launched by Ray Stafford Allen 

and make for the trailer, hitch up, then rush over to the mess to 
collect our crew lunches, but they are still not ready, so have 
to leave without them. Never mind, we have lots of bottles of 
fizzy yellow and red drinks left from other days, Polish petit beurre 
biscuits, one or two bars of Frank Irving’s peculiar I ial Col- 
lege concoctions and a wonderful Dundee cake that 
sented to us and which we had been } : 
the remains of Philip’s lunch which we he won’ 
want. 
We turn on our car radio and tell the team control car that we 
are leaving the airfield, but they are too busy to be interested and 
so we drive quickly off, through Leszno, and stop on the edge of 
a large wood which the gliders have to go over. 

It’s a nice sunny day with rather weak-looking clouds. Harry 
sits on the roadside looking through his binoculars for Philip, 
amongst all the —— of gliders twinkling in the sunshine com- 
ing towards us. Nick is overhead at 11.15, then we see Tony— 
they go off over our wood. A shout from Harry: he has found 
—s aerotow, he can see his red wing with one white tip. We 
can Nick’s voice getting more cheerful as he gets a bit more 
height, and Tony’s voice is getting fainter. 

pilot is dumb, as he is not allowed radio in the standard 

class, but we see him overhead—it is now 11.45. We dash to the 

other side of the wood and pick him up again. He is gaining height 

quickly, and goes to the north of the road. We dash on as fast as 
we can but he is out of sight, flying fast, at 12.10. 

We rush through Gostyn and work out how long we dare leave 
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ee eS with areas of woods and forests and a fair number of slow-moving i 
ones, and so often could climb more qui ea cesen See See rivers. There are no hedges, so that we were at last flying in a Bes 
a goldfish in a large bow! of goldfish, swimming silently country where landing was no problem at all, and this no doubt SS 
together towards the top. Around the swarm of small fish swam __is one of the reasons why in 1958 the exotic, regardless-of-cost Ps 
the larger fish in wider circles. Often ome would be so near sailplanes with higher air and landing speeds at last showed their EAS. 
another that every detail of the pilot’s face and clothes, and even _ paces. a 
his instruments, could be seen. so high is the standard of 
Sant Go and dase of ts me bathed in sunlight and 
elt as safe as it proved to be. and with a fair wind near 
* Each aircraft as it climbed near the top of the upcurrent would either side were the near and distant graceful shapes of my com- Pax 
| dart off on its course towards the distant east, and as I myself petitors, their many-coloured wings flashing as the sun caught ™ 
reached the top I looked down on a 2,000ft deep column of beauti- them in their circles. Life has its brilliant moments. Pe 
: ful aircraft circling in a kind of stately gavotte over the green But this is really more a story of a retrieve than of a flight, for = lias 
Polish countryside. this was the longest and hardest retrieve that Justin had ever a 
By now the sky was full of cumulus, though it took me 20 done, involving nearly 800 miles with the 30-ft trailer in just 32 % 
minutes’ cautious circling to work up to safety at a cloudbase of | hours’ motoring. Since the standard-class aircraft were not Sie ti 
4,000ft. During this time, however, I safely passed the first 15 allowed to have radio, a combination of sheer intuition, allied to a 
i miles to Gostyn, which had on previous days proved my downfall. the rudimentary telephone system of Poland, was all that ensured tS 
: On this occasion I knew that my retrieving car was nervously that I was one of the first pilots to get back to Leszno the next tim 
j following along on the road below ready to catch me if I fell, for evening. Justin is the name of my retrieving car and team, on x 
a rush back for a second start at Leszno. this occasion a Vanguard estate car piloted as always by my wife jt) 
} The Polish countryside, except for the mountainous region on mr iG 
the southern border, is not monotonous—in summer anyway— 
| but it is all very much of a muchness and rather like the flatter Se 
parts of Cambridgeshire. For 300 miles to the Russian border coal ae 
it consists of endless flat fields of waving corn, grass and roots, a 
By PHILIP AND KITTY WILLS a 
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THE MUD OF BAZANOOVKA... 


telephoning and yet have time to find him where he has landed, 
de-rig, get him back to Leszno and launch him again. We decide 
we must telephone not later than 1.30 as it will certainly take us 
some time to get through. 

Just at the right momen: a village turns up, and in the first few 
houses is one with a plaque over it—an “administration house” of 
sorts. We stop, rush up the wide, dark, dingy stairs, find a door 
on a landing with some official-looking writing over u, knock and 
go in. There is a telephone on a table and three men and a boy, 
a bed and a chair or two. We put our “understanding form” in 
front of them and they all read it at great length. They offer us 
chairs and then put the number through. The bell rngs; we hope 
it is for us, but no such luck. It is a previous call that one of the 
men had been waiting for. Then starts what seems to be an endless 
conversation. At last it is over, and then another tinkle. It is ours 
this time. 

A very short conversation, “Nieme komunikaizi,” he says to us. 
We beam all over, to his surprise (he not knowing that no news is 
welcome news to us). We thank him very much and say goodbye, 
using some of the very few Polish words we have off pat. We offer 
to pay but he says, “Nie,” so we rush down and out and into the 


car. 

Well, that’s seen our pilot over the first bit, beyond where he 
could have been retrieved for a second try if he had come unstuck. 
What a relief. This first bit is always an agonizing responsibility 
and when out of the way one feels one can breathe again. 

We now settle down to driving. Enterin 
accident ahead on the road—s it a trailer? of ours passed us 
a bit back. No, thank goodness—and then we see it’s a child and 
a lorry, in the middle of the road, and knots of shocked and sor- 
rowing villagers are waiting at the side for the police. We wish 
we didn’t have to intrude; and go quietly by, feeling so sorry for 
them, and sick at heart. 


Meanwhile, what had been happening to the Skylark 2—the 
egg this ardent spoon was chasing so devotedly? I had settled 
thn of toned on 0 In 
every second or third thermal I timed myself from moment of 
entry to leaving, and calculated my average rate of climb—which 
worked up as the day wore on to never more than 350 ft/min— 
good but not epoch-making. Setting my speed-cruise chart at 
this figure, I was flying on course between thermals at a speed of 

55-65 kt. 

In these conditions there is practically no difference in tech- 
nique and in speeds to fly between a Skylark 3, to which I was 
so well accustomed, and the smaller Skylark 2, although the 
achieved average -speed is, of course, rather less. Every 
half-hour or so I spotted and ringed my position and time on my 
map, and worked out the average speed achieved, which remained 
throughout the day remarkably constant at 72 km/ hr. The clouds 
were mostly quite shallow, and experiment showed me it was 
hardly worth climbing into them, although later on I found one 
or two which gave me an extra 1,000ft of good lift inside. 

During the first hour I was flying over country we had come 
to know during the past week or so: over Gostyn of ill-repute, 
over the 9 just > ge where I had landed and spent a long 
time trying to pronounce the name over the telephone to base. 
It spells iteelf MSZCZYCZYN. Next time you are in your bath, 
dear reader, try it out for yourself. 

As I flitted on from cloud to cloud, the countryside below hardly 
changed; the faster ro ran, the more you seemed to stay in the 
same place. At 2.30 the large town of Lodz came into sight to 
the south of my course, Here at last, I thought, is a place I can 
— However, the Poles had it again—they pronounce 
oo} 

For the last hour I had seemed alone in the dazzling sky, but 
now another white sailplane swam quietly into my thermal below 
me, and we circled and flew on together for another 20 minutes 
before I lost him. It was a reminder that in fact I was not on a 
lone joy-ride. In a radius of 25 miles or so were 61 other pilots, 
all -keen to get on a little faster and farther than I. 

I was all the time crabbing slightly across the wind to make 
my easterly course, and at 4 p.m. a large river ahead was clearly 
the Wistula. As I got nearer and located myself by the town of 
Gora Kalwaria on its banks, I was about 35 km south of Warsaw, 
and now was the time to alter course a little more towards the 
south-east, to get the maximum distance. 

Smoke from a factory chimney below tried to tell me that the 
wind direction had changed very much in my favour, but I was 
too old a hand to be caught by that. The surface wind always 
tends to blow slightly towards a centre of low pressure, but above 
1,000ft or so the air blows round the centre, and the speed and 
direction of the air in which I was flying were shown only by 
the movements of the cloud-shadows. These, however, did show 
that the upper wind had veered slightly in my favour. But 
time was getting on, and the magic 500-km circle was still 
170 km ahead. Would I reach it, or had the dead hand of 


FLIGHT 


once more? 

A momentary panic. Crossing the river from Kalwaria 
trond tnd railway. Nester was marked on my map. Could 
Neither was marked on my map. Could 
be lost? A hasty check-up with other landmarks convinced me 
dangerous conclusion, this occasion cocrect—that the 


If it was 


At last we reach the pe eae main road and we decide 
to ring back. Still no news, but it is now 6.40 and another two 
hours of precious daylight have been wasted. We decide to ring 
again the other side of Warsaw, where there is a fork, one road 
going straight on east to the border and the other branching 
towards the south-east. 


pavement, with people oa him. To cheer me up, 
Harry says he’s probably only drunk. 

Warsaw—we stop for oowrel just after the Palace of Culture and 
have a long conversation with a man who was stationed at Black- 
pool during the war. He tells us the way out is left, second left, 
left: we thank him, think we do this, find ourselves inevitably back 
at the pumps in record time. The man very good naturedly leads 
us out on his motor-bike, puts us on the right road, and waves 


us On. 

Then suddenly another trailer, and it’s one of ours. It’s Frank, 
chasing Tony Goodhart, our other pilot in the standard class. We 
exchange news on our radio and then stop in the next village, 
Milosna, before the ak I go into a shop to ask for a telephone, 
and a wonderful smell of cooking reminds me I’m awfully hungry; 
but there’s no phone, so on we go. Harry has bought some cherries, 
and has been given a flower for his buttonhole which sets him up. 
Ive been given a St. Christopher. 

We get to the fork, and have to decide. The weather has been 

better to the east for a long time, so we decide to go straight 
on. If necessary there is a road running south along the border 
when we reach it. 

We find the police station at the next town of Minsk Mazowiecki 
and settle down for another two hours’ wait. We entertain the 
inevitable pink blancmange of children’s faces pressed against the 
car’s windows. We play our radio at them, then we talk to Frank 
on the wireless, and finally I go to bed in the back of the car, to 
their great interest. 


I reached the last wisp of dying cloud in the sky, at 2,000ft, 
north of Wisznice. Would it lift? Sink fell off, I started to circle, 
I held my height. I searched the whole air under the cloud, but 
couldn’t find lift. By now the wind had dropped, and even by 
staying where I was I was not making distance along my track. 
Niet, said Kruschev. 

I set off on my final glide, flying at a precise 39kt. I flew along 
parallel to a wood, over a straight but rutted cart-track with little 
groups of hovels forming tiny villages along it. As I got lower, I 
saw it ended in a small village and at the head of it quite a large 
new building in course of construction. By stretching my glide to 
the last, outed on struck my skid in a 
field just beyond this house, and at 6.45 p.m. the flight was over. 
My first act was to lay my ruler on the map from where I was to 
that maddening 500-km line still just ahead of me. a 
kilometres short, and about 10 from the border. Oh well! . 

(To be concluded) 


eS As I flew on over the flat, green country below, the sky ahead 
A and to the right of my course started, unmistakably, to die. 
“gal Slightly to the left looked better, and in this direction, into the 
“ae blind sector, I was forced. A quarter of an hour later the guts 
; started going from the air even in this direction, and again I was 
; forced more to the left. Instead of puffy cumulus everywhere, 
there were soon left only a few isolated clouds, each at what 
; appeared to be maximum range. It was no longer a question of 
; hurrying, of leaving each lift as my rate of climb began to fall 
off, but of hanging on to the very top and then setting off at slow 
Certainly all chance of exceeding 500 km within the Polish 
border had gone. Should I risk all and try to overfly it into F 
Russian territory? The hazard here was, not that I should not 
should miss one or more days’ flying and so fall out of the 
Championships. 
I turned this problem over and over as I spiralled myself up 
in a tired thermal under a decaying cloud over a large wood near 
Radzyn Podlaski, 85 km from the border. When I left it at 4,000fr 
I knew that, if I could find but one more such area of lift before 
the day finally died, the choice would have to be made. Dammit, 
only the week before, during the practice period, I had had my 
fourth attempt at this flight, and had landed at Jordanow in the 
Carpathians, only 15 km short, after 8} hours in the air. I could 
not throw away this chance, which literally _— never recur. 
HE offered, I would take it. Kruschev, here I come. 
; An elaborate funeral goes by, with wonderful horses and every- 
one walking. In the next town an old man lies looking dead on the 


OPERATION. 
SMOKE- ‘PLUME 


FAUREY AIR SURVEYS UNOERTAKE 


STUDY OF LONDON FOG PHENOMENA 


clearly the visitations which paralyzed London during the 
winters of three or four years ago. ns See 


down atmospheric pollution and forms the basis of fog. 

As part of its continuous research into power-station design, the 
Central Electricity Generating Board then decided to determine 
by visual observation, which was the only possible method, 
whether the efflux gases from power stations contributed to the 


ground. Operation as this test was 

intended to ascertain whether the hot gases succeed in penetrating 
the inversion and escaping into upper air even during dense fog 
conditions. 


But the 


during October i 
28th of that month. A full-scale test in virtually zero zero 
was sun Genet ton of 4, 
the accompanying photographs were obtained to prove that the 
gases from the power stations can indeed penetrate an 


| 
Hie 


fit 


The top of the dense London fog of December 4 as seen from a Dakota 
of Fairey Air Surveys, Ltd. The hot gases from the Brunswick Whart 
power station on the lower Thames are emerging through the fog os two 


clearly detined plumes at upper left 
M.T.C.A. and of the London Airport controllers under Mr. Wood- 
ruff, their S.A.T.C.O. Fairey Air Surveys Dakota 


warn the grew fog exp so that the aircraft 
Airport 
in readiness for a 


i malin and 12.8. with 
addition of a Decca Navigator and Flight Log equipped with 
large-scale charts specially prepared to cover the area between 
London Airport and the area of three-mile radius over the lower 


afford some 8 hours’ endurance. 
A fog warning was received on the afternoon of December 3, 
the aircraft was flown to L.A-P., and the crew waited in their 


until late in the evening. Whisky Charlie broke into clear sky and 
bright sun at 500ft and photographs were taken of the chimney 


the gases were therefore sufficiently hot and buoyant to break 
through the inversion 400ft higher up. Above the fog they were 


ascertain that the fog cover was still complete. The pilots also 
wanted to make some assessment of slant yom ting yy 
and to give the airport authorities some details about it fact 
the approach was continued down to 200ft without sight of the 
wing-tips, let alone the high-intensity approach lighting. Until 
a short time before, Southend had been open for instrument 
approaches; but this airport, too, had now closed in and a diversion 
to Guernsey had to be made. "After an overnight stop, Whisky 
Charlie was flown back to London and the operation was con- 
cluded for the time being. 


{ death-rate from bronchial complaints; and animals, notably prize j 

4 cattle at the Smithfield Show, were also seriously affected. Such #* 
{ phenomena are generally caused by a temperature inversion, gt 
| which, lying something less than 1,000ft above ground level, holds -ALWC (“Whisky Charlie”) with Messrs. J. Hazard and Bi 4 
F. Worton as captain and first officer respectively, and Mr. 7. 
B. J. Attwell, research manager of Fairey Air Surveys, as super- ig) 
visor. The was represented by Mr. England, 
develo nt licy engineer. Special weather warnings were hy 
Ormauon Of such fogs. Many 0 tal Use 
actually designed to eject at high velocity the hot gases produced “Fae 
by extremely efficient burning of very large quantities of coal; the i ¥ 
Surveys, Ltd., and enlisted i t company’s research ¥ - Ser, 
a direct link with the power stations on their own communications Pigs. 
ee thus audible in other aircraft flying in the area. One power station pe 
was being asked to colour its gases black for positive identification. oe ee 
The new Pope was at that time being elected in Rome and an oe ae 
American airline captain chipped in to ask the Fairey crew 7 
whether they, too, were electing a Pope. He : x 
The Decca chart, incidentally, marked the individual chimneys 8 
set about 300ft apart at each of the three power stations and the Tees 
system proved to be highly accurate. It was realized that since Ee 

the take-off would ideally be made under virtually zero-zero con- ek 
ditions, and fog might cover a wide area, a lengthy diversion would 3 ae 
”@ came up with a vengeance next morning and Whisky =) 5 | 
as taxied out mainly with the help of the Decca Q-band a 
, n visibility officially estimated at well under 100yd. The 7 
ral as virtually blind and ision radar guided the pilot at 
¥ at about 700ft in the test area. The chimneys were 300ft high and 
cows the Wind and cisper: m the normal way. 
It was noticed that no break-through was seen over Bankside 
power station, the gases from which are cooled by a washing 38 
P Following these observations, Whisky Charlie was flown back to 
London Airport and a G.C.A. approach, monitored by I.L.S., was 
made to check temperature readings taken after take-off and to 
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INDICATOR MAIN UNIT AERIAL 


Distribution of the components in a Comet, showing the beam pattern originating from the waveguide aerial under the rear fuselage 


Marconi Doppler Take-off Monitor 


HE more critical take-off performance of heavily loaded jet 

aircraft and their need for an increasing proportion of the 

available concrete for the ground-run has made desirable 
an instrument which can positively and immediately indicate 
when take-off performance is falling below the required level. 
Accelerate-stop procedure must be initiated at the earliest possible 
moment, but it may be extremely difficult to notice a i 
loss of acceleration by tion. A take-off monitor can 
provide a continuous, accurate check. 

The International Federation of Airline Pilots’ Associations 
held a symposium in London on December 4 during which six 
companies—Sperry, Kollsman, Avien, Minneapolis Honeywell, 
Servo Mechanisms, Nortronics and Marconi’s Wireless Tele- 
graph—gave details of various take-off monitor systems. Most 
rely on purely internal sensers and computers, but Marconi have 
evolved a Doppler system. Work has been in progress for some 
months, and a prototype should be flown this year. 

Initial details issued by the company indicate that Doppler 
was chosen because it is independent of ground-based equipment 
and because it can conveniently ide an indication of speed 


thrust and to smooth out response 
acceleration caused by patches of water or slush on the runway. 
Marconi consider that a reliable and simple Doppler can be 
produced because of the limited range required. 

Some of the problems which are expected concern the 
feasibility of using a low-powered transmitting valve when the 
beam is transmitted at the very shallow needed to avoid 
interference from pitch-attitude changes. is may arise even 
though the required range is very short. Furthermore, the 
simplest frequency tracker requires a strong signal and therefore 
aggravates this problem. Wet runways might cause loss of signal- 
return and yawing might introduce errors. Although a “backward- 
firing” transmission would avoid propeller modulation, it might 
facilitate reflection of ing signals from water or objects 
blown rearwards by slipstream. 

From studies so far completed, Marconi feel that these prob- 
lems can be overcome and are proposing a Doppler monitor 
using X-band F.M.C.W. transmission from one or two fixed, 
single waveguides mounted on the aircraft skin—or flush with it 
if uired. The electronic tracking system deriving acceleration, 
s and distance gone would be fully transistorized. Speed 
range would be from 0 to 200 kt, an accuracy better than two per 
cent of full scale being maintained from 30 to 200 kt. Distance 


travelled would be continuously integrated, but would only be 
presented on the indicator full velocity accuracy was 
available at over 30 kt. 


is shown by the 
line which marks the V1 speed. An “off” flag is withdrawn from 
view only when signal strength is satisfactory. Relay contacts 
for additional alarm circuits would also be provided. 


The left-hand window in the dial shows a number corresponding 
to actual take-off conditions of weight, runway length, surface 
wind and temperature and is linked with the on/set knob so that 
a fresh setting must be made at each take-off. The other flag has 
three showing normal operation, loss of acceleration or 
unserviceability in the equipment. After setting the appropriate 
take-off number, computation is initiated after the “start” control 


FUEL-INJECTION LYCOMING 


FOLLOWING the pattern established for American cars, there 
is an increasing trend towards the adoption of direct-injection 
iston engines for American light and i aircraft. The 
oming Division of Avco have recently announced the 
IGSO-480-A1A6 as the most powerful fuel-injection engine for 
such applications, and the powerplant is now in production for the 
1959 Beech Twin Bonanza. A flat-six, geared and su 
engine, the IGSO-480 has a Simmonds Type 570 fuel injector, 
incorporating automatic altitude mixture compensation. This unit 
is mounted at the rear of the engine, reducing the overall height 
by 10in to a total of 22.29in. Operating on 100/ 130-grade fuel, the 
engine is rated at 340 b.h.p. and weighs 496 Ib; at 60 per cent 
power the fuel consumption is 13 Imp. gal/hr. 
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FORTHCOMING EVENTS 


" search with Liquid Propellant Engines,” by Dennis 5. 
Carton. 
6. R.AeS.: ¥ People’s Lecture: “Rocket Fi in Spoce,” 
R.Ae.S.: “Safety in Mechanisms,” Raoul Hofner 
13 Corrosion—the Engineer’ iew,” 
15 


Wall. 

. British Institution of Radio Engineers (Scottish Section): 
wr & ~ Glasgow; repeated on Jan. 16 at Edinburgh). 


. J. Charntey. 
17. Aircraft ition : All-England Contest. 
. Manchester yy of Metals): 
- of Metallurgical Failures in Aircraft,” by 


2. 

Loyd. 

5. Halford Memorial Lecture, by J. L. P. Brodie 

7. british Interplonetery Society: “High-energy Fuels ond 

Rocket sion,” by Dr. F. Fi 

9. RAeS. Guided Flight Section: * tical Studies of 
issile Control Systems,” by E. G. C. Burt. 


miei compared with that to be expected along the runway under normal 
alarm if that value fell by a significant amount. The accompanyi 
: needle indicates the margin of performance in relation to the 
; estimated-speed “bug” on the dial edge. Runway length remaining 
| All controls ond indica- 
tions are grouped on a / 
single instrument. The 
needle registers actual 100 
and distance travelled. Acceleration, the third basic factor, can groundspeed, which is 50 150 
be directly derived from these by electrical differentiation. The compared with the tri- 
accuracy of Doppler is within the one or two per cent required of angular “bug” in the dial 
the monitor; and the outputs, tyr, .t rim te assess the i 0 " 
bined according to relatively complex laws. Correct time-con- of performance. The thin 
stants are also important in providing early warning of loss of fine shows the V! value 
indicates 
length of runway re- ; 
maining. Estimated per- (oFF} 
formance can be set in — OFF Wes 
the left-hand window; | 7 
danger or malfunction 
are shown in the other |\\ y 
is operated. The “off” flag 
: starts to move after reaching 
_ These details represent the initial proposal and‘tests will be 
aimed at assessing the relative merits of various alternative 
computations. The company is also investigating other 
approaches. 
Dec. 31. Kronfeld Club: New Year's Eve Party. 
Jan. 
Jan. 
Jan. 
Jan. 
Jon. 15 
Jan. 16 N y 
f Jan. 
Jan. 
Bonanza is this new direct-injec- Jan. 26-29. institute of the Aeronautical Sciences: 27th Annucl 
tion Lycoming ng 
ares 
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be, 


and in use with the 
the Army, the RoyalAir Force and many 
civilian operators. 
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Over 250 safe ejections 
have been made in 
Martin-Baker ejection 
seats. Of these over 40 
are pilots and observers 
of the Royal Navy 


Martin-Baker 
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America’s Turbine Transport Progress 


BOEING, CONVAIR, DOUGLAS AND LOCKHEED REPORT 


New York, December 5. 

PROGRESS Report on the Introduction of Turbine Air- 

craft” was the dominant theme of a series of speeches 

made at a dinner meeting of the Society of Automotive 

Engineers in New York City on December 4. Guest speakers were 

leading representatives of Boeing, Convair, Douglas, Lockheed, 

and Pan American. All of the speakers exuded confident enthu- 

siasm for their products, although each admitted facing small 

problems during the development and introduction of the new 
turbojet and turboprop aircraft. 

Boeing, reviewed the status of the 707 programme and 
that his company’s turbojet transports had now accumulat 15300 
hours of airline service. Total military operational flying time 
with the KC-135 (military derivative of the 707 transport) 
exceeded 115,000 hr. Load factors om PanAm’s jet service to 
Europe had been well over 90 per cent. Mr. Buck apologized for 
this figure and indicated that steps were being taken to raise load 
factors to a “more profitable” level. 

Mr. Buck went on to mention acceptance of the 707 by airport 
authorities at Le Bourget. Operations at this airport, he said, had 
not produced a single complaint about noise from nearby residents. 
The 707 was quieter than a Viscount at ramp positions on the 
Paris field. 

Later in the programme Captain C. S. Vaughn, operations 
manager of Pan American’s Atlantic Division, asserted that the 
turbojets were even better than they had expected. PanAm had 
made 120 crossings as of December 4, and the 707 had achieved 
an enviable record of on-time performance. 


Convair 880 and 600. Convair’s Hugh B. Duckworth, special 
assistant to the chief engineer, reported that roll-out of the 880 
was scheduled for December 15. First flight was set for 
January 20. Barring unforseen difficulties, the 880 would complete 

“all preliminary flight tests and certification on or about May 1, 
1959.” First deliveries of the 880 to the airlines would begin next 
year, and delivery of the first Convair 600 to American Airines 
would be in June 1961. 

Prospective users of collision-warning devices on turbojet air- 
craft would have to make provision for the possibility of being 
overtaken from the rear, Mr. Duckworth remarked, because the 
Convair 600, with a projected speed of 645 m.p.h., could overtake 
any other turbine aircraft now on order for the airlines. (Con- 
tinuing in the same vein, he evoked gasps from the assembly when 
he claimed a speed of “Mach nine” for his company’s transport; 
taking heed of the outcry, he hurriedly corrected this to “Mach 
point nine.”) 

DC-8. Ivar Shogran, chief project engineer on 
DC-8, stepped to the rostrum and ad that the J57- powered 
prototype DC-8 (actually it is production aeroplane No. 1) had 
accumulated a total of 140 hr on 47 test flights. Only three hours 
of this time were devoted to public-relations flying. No test flight 
to date had been recalled because of in-flight troubles. 

Flight testing thus far had been primarily concerned with 
investigating those items which might require “hardware” changes 
in the airframe. Douglas were particularly interested in this 


[N Flight for November 14 the evidence presented to the court of 

was summarized at length report of this court, whose chair- 
man was Professor D. T. pte was issued last week,* and a brief 
summary follows. A leading article appears on page 931. 

The court finds that the overtime ban by 4,000 B.O.A.C. 

engineering employees which the strike was unconsti- 
tutional, Its report suggests that the shop stewards’ powers should 
be “circumscribed,” and ex the belief that im ts to 
the machinery of the N.]J. “possible and desirable.” It was 
im pachnen phoney Eric Rylands’ evidence on this point. 


the unions had been weak in the past when the shop stewards had 
acted arbitrarily. Certain unions were considerably perturbed 


* “Report of a Court of Inquiry into the causes and circumstances of 
the dispute at London Airport existing between employers and unions 
represented on the National 3 Joint Council for Civil Air Transport.” 
H.M. Stationery Office, price 2s. 


THE LONDON AIRPORT DISPUTE: COURT FINDINGS 


By DONALD A. IMGRAM 


aspect of the test programme because they would have no fewer 
than 39 aircraft completed by certification date. Any retrofit hard- 
could prove quite 
costly. 

udisanase of the J75-powered aeroplane (No. 2 DC-8), which 
had made its first flight only a few days before, was so great an 
improvement on the lower-powered version that “Douglas might 
have a little trouble getting their pilots back into the first ship.” 
The J75 aeroplane has been equipped with leading-edge slots 
solely for test purposes; there were no present plans to fit these on 

other DC-8s. Originally conceived as a modification for furure- 
the slots were being flight tested now 
so that they would be available for that purpose, or in case 
additional changes to C.A.A. regulations required further 
a in DC-8 take-off performance. 

DC-8 stall and stability tests had been satisfactorily com- 
pleted. The aircraft was stable in Dutch roll and aor to half 
amplitude in 44 to 7 cycles. Mach 0.92 had already been achieved; 
Mach 0.95 would be proven during C.A.A. testing. 

Problems had been encountered with the DC-8 Freon cooling 
system—all manufacturers reported troubles with this item—but 
thes: had since been corrected. Douglas’s major problem, how- 
ever (but one which had since been resolved), was in cross-wind 
landings. The use of spoilers and ailerons alleviated this. 

The lecturer showed a DC-& progress-report film dated 
October 31 in which parts of aeroplane No. 25 were seen being 
assembled. Eight aircraft are now in final assembly. The movie 
included in-flight scenes of the prototype with a parachute 
deployed. The ’chute, described as being “for aerodynamic test 
purposes,” was not unlike the spin ‘chutes used by many American 
manufacturers as a safety precaution during spin testing. 


Lockheed Electra. The remarkable s of the Electra 
programme was covered by Carl F. Schmidt, operations engineer- 
ing specialist at Lockheed. At least 121 Electras, he said, would 
be in service by the end of 1959. The only significant change to 
the aeroplane has been an increase in rudder area. Comparison of 
the original Lockheed “guaranteed” performance n _ 
subsequently demonstrated values showed exceptionally fine 
correlation. But perhaps the most astounding figure divulged 
during Mr. Schmuidt’s speech was one recorded during a high- 

sink-speed landing. Quite accidentally, the Electra was once 
landed at a sink rate of 18ft/sec, a value which was 50 per cent 
greater than limit sink-speed (even seasoned carrier-based pilots 
The hard landing, however, caused 


listeners to all these reports could not help but be awed by 
the magnitude of the development programme and the staggering 
sums of money involved in them. But perhaps the main fact 
of the manufacturers to schedules established sev: ago. 
In several instances the schedules have been — ability 
pective purchasers of an aeroplane; and it is the ability of American 
aircraft manufacturers to meet their schedules which has partially 
accounted for the preponderance of their aircraft in post-war air- 
line markets. : 


about the effect of this behaviour on industrial relations. 
The court finds that there has been inadequate leadership at 
— levels on both sides, saying that it was unfortunate that 
chairmen of B.O.A.C. and B.E.A., y Sir Gerard 
d'Ecianger of B.O.AC. “stood from discussions etal 


“mischievous” much of the evidence 
given by Mr. Ian Mikardo, M.P., chairman of the trades union 
side of the N.J.C., and Mr. Clive Jenkins, a member of the trades 
union side, “whose evidence we found to be evasive” and who had 
an “incomplete sense of loyalty” to the N.J.C. There is also, says 
the court, good ground for the view that the “dominant figure 
{among the shop stewards] was Mr. S. Maitland, who was, and is, 
a member of the Communist party,” which did not hesitate to act 
in a disruptive manner. 

In the court’s view, the rank and file of the union’s membership 
should consider “with the greatest care the suitability of ee 
persons whom they elect as shop stewards.” It does not accept the 
contention that there had been unnecessary delay by the employers 
in dealing with the wage claim, though the employers might have 
done more to make their position clearer to the unions. 
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S if air transport was not already 
complicated enough, look back 
to the recent purchase of five 

Convair 880s and four Caravelles by 
Swissair and S.A.S. 

Like many others, I was interested in 
the amounts of money involved. Yet 
you try to obtain a clear picture from 
the official statements. 

Convair, unlike Sud, wasted no time 
in reporting the details of the sale, and 
stated clearly that the 880s were worth 
“over $18 million.” 

The S.A.S. and Swissair version of 
the price, however, included spares, and 
quoted a total cost of “about $27 mil- 
lion.” To this was added $15m for four 
Caravelles, to give a total of $42m. 
An initial spares-holding valued at 50 
per cent of the aircraft cost seemed 
improbably high; these figures there- 
fore appeared to include provision for 
subsequent spares. 

Certain commentators must have felt 
that these amounts were hardly news- 
worthy, and the sale was soon elevated 
to a “£20m ($56m) slap in the face” for 
Britain’s aircraft industry. For those 
interested, this figure is equivalent to 
cost plus a 100 per cent spares-holding. 

But whether the sum was $18m, 
$42m or $56m, it was still a slap in 
the face. 


@ Mr. R. Harris (Conservative M.P. 
for Heston): “Will the Minister now 
consider removing London Airport to 
a coastal area?” 

Oddly enough, the Minister did not 
accede to this request, leaving the way 
clear for Mr. Harris to ask for the metro- 
polis itself to be moved instead. 


@ I have seen enough of the American 
IRBM game to make me thoroughly dis- 
heartened. 

Discounting Corporal, the basis of the 
Army’s work in the ballistic-missile field 
was the big Redstone, of some 250 miles 
range. From this they were trying to 
evolve a 500-miler (or thereabouts) back 
in 1954. Then the Defense Department 
told the Army to drop everything and 
do a full IRBM (1,500 miles), and this 
evolved as the Jupiter. Next move was 
to ask the Army to compromise Jupiter 
so that it could also be used by the U.S. 
Navy from surface vessels and sub- 
marines, Eventually the Navy decided 
to break away and do an IRBM of their 
own, and then, in November 1955, the 
Defense Secretary forbade the Army to 
work on any weapon with a range 
greater than 200 miles. 

All land-based missiles with greater 
ranges were to be the sole property of 
the Air Force, and Jupiter was turned 
over to them lock, stock and barrel. 
Unfortunately the Air Force already 
had an IRBM project (just started), 
and so they proceeded to explain that 
they did not really wish to have any 


part of Jupiter at all. Meanwhile the 
American aviation Press—far larger 
and more widely read than any papers 
devoted to the Army—started a cam- 
paign to belittle Jupiter. Daily one 
could read “unconfirmed” stories lead- 
ing to the “obvious” conclusion that 
Jupiter would be cancelled in favour of 
Thor, the Air Force weapon. 

Oddly enough Jupiter has not been 
cancelled—yet—since its sheer techni- 
cal merit has proved equal to the back- 
stairs onslaught against it. Meanwhile 
the Army have been given permission 
to do a 500-mile weapon (Pershing), 
with possible extension to greater 
ranges. Next year, no doubt, these will 
be turned over to the Air Force . 


@ Alitalia will no doubt continue to 

for a jet differential when the 
LA.T.A. fares conference reopens next 
month. But they only want it as a short- 
term expedient until they too have jets. 
It seems a pity thus to abuse the right 
argument for the differential. 

Sooner or later the airlines will recog- 
nize that they can never attract the tide 
of tourism Sir William Hildred was 
glowing about at Delhi until they 
moderate their obsession with speed. 
This obsession tends to put up costs, not 
because speed is necessarily more costly 
to provide—it is not—but because the 
airlines just have to buy the latest and 
fastest to stay in business. As a result, 
up shoot depreciation and capital 
charges. Meanwhile mum, dad and the 
kids continue to travel-by rail and sea 
because it’s cheaper. 

The right argument for the differen- 
tial is that it will check the re-equipment 
race. How? Because it will establish a 
class of air transport in which speed 
isn’t everything. 

And I have a feeling that B.E.A. be- 
lieve so strongly in the fare differential 
that they will lead a movement to intro- 
duce one even if there is disagreement in 
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1.A.T.A. But I would just like to be surer 
that B.E.A.’s case for the fare differential 
really is the altruistic one outlined 
above. Would they, I wonder, be as 
vehemently pro-differenual if they had 
jets coming into service next year? Or, 
less hypothetically, will B.E.A. be as 
vehemently pro-differential when they 
have their 24 de Havilland jet airliners 
in service? 


@ An announcement of a new product 
always sets me on the 


speculating 
design-office agonies that finally lead to 
the er _department’s advertise- 
I 


like welding. We must use bolts this 
time—quarter bolts in double shear.” 
A nearby weights engineer blanches. 

“All right—and we can use titanium- 
impregnated cotton wool insulation. 
Let’s be up-to-date. In America com- 
plete aeroplanes are made of the stuff.” 

Detail drawings begin. Two draughts- 
men get ‘flu and the programme falls 
behind. The projects engineer reports 
that Scruggs have rejected the bolts as 
too heavy. A welded unit goes on test. 

The contract-date arrives, and a reply- 
paid telegram from Scruggs. Somehow 
a unit is delivered, and the publicity 
department is allowed to photograph the 
shell of the second unit. 

Of course, it doesn’t really happen 
like this. What really happens is that the 
publicity boys are told to mind their 
own business. 


@ “This firm is so behind with its 
schedules,” said the chairman of 
Scruggs Aircraft last week, “that I 
should be surprised if our annual Chil- 
dren’s Christmas Party takes place 
before Easter.” 


RoGer Bacon 


Who said that the television aerial mast at Crystal Palace is a menace to air navigation? You 


can't (as they say) miss it. 


Here it stands out like a beacon from dense London fog, close to 


the north-east free lane from Croydon Airport. I am surprised we have not yet seen a small 
aircraft impaled on it, looking like a moth on a pin, or like the proposed R.34 memorial. For 
an explanation of who took the picture and why see page 947 
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AND THE 
VIPER 


MAKE 
HISTORY 


The U.S.A.F.’s experimental Bell X-14 is the first jet aircraft in 
aviation history to rise straight up from a runway in the 
conventional horizontal position, fly round an airport traffic 
pattern, and return to hover and land vertically. The 
Bristol= Siddeley _ wailaviiity and retiabitity of the Armstrong Siddeley Viper 
engines made this possible. Once again Armstrong Siddeley have 
shown that wherever power is called for, on land, on sea 
or in — and even above — the air, they can provide it. 
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MOTOR INDUSTRY 
TEST AT M.LR.A, | 


ASSOCIATION 


PROVES QUICK STARTING 


WITH CASTROLITE 


In a recent test 
at the Motor Industry 
Research Association’s 
establishment at 
Lindley, a Morris Minor 
was frozen in the cold 
chamber for 24 hours 
at a temperature of 30 
below freezing. With 
Castrolite, the balanced 
multi-grade oil in the 
sump, it started first 
pull on the starter. The 
practical demonstration 
of this is being shown 
on all ITV channels 
= during the winter 


take chances ask for 


CASTROLITE 


THE BALANCED MULTI*GRADE MOTOR OIL 
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Britannia — an Operator’s Report 


MR. J. E. D. WILLIAMS’ R.Ae.S. BRANCH LECTURE 


THE author of the lecture summarized on these pages was, until 
recently, in charge of El Al’s Britannia operations. He is now con- 
sultant to that airline, and to C.P.A.L., Cubana and Aeronaves. His 
approach to the subject—a rare blend of the intellectual and the 
practical—has brought great credit to El Al and to the Britannia. The 
paper will be of general interest to all operators of turbine equipment. 


before the Bristol Branch of the Royal Aeronautical Society 

on December 4—was concerned with the technical aspects 
of Britannia operation: in the latter (“mainly pontifical”) portion 
the author commented on some more general aspects of the aircraft 
in service, and these are dealt with first. 


Future of the Britannia: There were, said the author, a number 
of airlines which had flourishing short-range operations (on which 
big jets were useless) and whose long-range operations were 
specialized, of low frequency, and often on one route only. For 
such operators there was “no sign of an aircraft which could 
compare with the Britannia 310,” provided only that there was no 
jet competition. The author believed that the number of such 
routes was unlikely to grow less. 


“Nuts and Bolts.” A glance at the statistics of Britannia main- 
tenance delays and failures showed that the overwhelming 
majority were due to items which were not manufactured by 
Bristol at all. Very often the first thing a foreign purchaser of the 
Britannia (or a Comet or a Viscount) did was to “throw out as 
much of the British ancillary equipment as he could.” People who 
did it most were often people who knew their business as operators 
best. 

The reason might be prejudice, or a requirement for standard- 
ization. Often it was simply that an American alternative was a 
better buy. “I am told,” said the author, “that in the case of some 
systems and components there is only one manufacturer Bristol 
can go to. If this is so, we are lucky not to have done worse, and 
the manufacturers concerned are to be congratulated on their 
integrity in their non-competitive world. I would offer a very 
personal opinion that if British civil aircraft are to sell in the world 
markets, their designers must be free to buy the best components 
and systems and other ancillary equipment wherever they are 
manufactured.” 

After suggesting that certain chief designers might pay attention 
to such things as freezing washroom drains as well as to aero- 
dynamics, the author continued: “Airlines usually tell the Press 
(and sometimes their stockholders) they have made a wonderful 
buy, and then tell the manufacturer that everything is terrible. 
I believe all Britannia operators complain to Bristol, as they 
should; but collectively they pay Bristol the nicest compliment. 
They complain most bitterly about quite different things.” 


The Economics of Cruise. Cruise control procedures were, 
said the author, normally designed to meet one of three require- 
ments : — 

(a) Optimum Economy Cruise.—This was the correct one to adopt 
when the required range was such that fuel uplift was not limited either 
by weight or capacity considerations. It was simply the minimum cost 
cruise weighted for whatever passenger attraction value was assigned to 
speed. 

(b) Maximum Range Cruise—It was not usual for a flight to be 
planned for absolute maximum range. If the fuel which may be uplifted 
only permitted a flight plan at absolute maximum range with minimum 
reserves, it was usually sounder to plan a stop for refuelling purposes 
and fly at minimum cost. More often, aircraft were flown for maximum 


‘Tox main body of Mr. Williams’ paper—which was given 


range in order to conserve fuel when terminal conditions deteriorated 
or if headwinds. icing, etc., caused excessive fuel consumption on route. 

(c) Optimum Range Cruise.—This should be adopted when the fuel 
available was more than that required for a maximum range cruise, but 
less than that required for optimum economy cruise. In operational 
practice it was simply the least-time cruise for a permissible burn-off 
of fuel. This was perhaps the most important case; it was the basic 
Britannia cruise-technique on the North Atlantic; on many of 
C.P.A.L.’s flights further north; and on Aeronaves’ northbound leg from 
Mexico City to New York. The optimum-range cruise should, ideally, be 
the most general case for all turbine-engined aircraft. Range was too 
expensive a commodity to buy if it were not required. 

His discussion, said the author, would tend to take the form 
“this is the theory but in fact we do it more simply.” However 
silly this might appear, it was the correct approach. The designer 
of an airline operation must not sacrifice simplicity in a theoretical 
pursuit of economy or he would lose both. Procedures which were 
complicated or unrealistic seen from the flight deck would simply 
not be applied successfully. 


of Optimum Economy Cruise. For an airline with 
known cost characteristics, the cost of operating a Britannia on 
a particular flight could be assumed to be of the form: 


T 
Trip cost =AT+BF+C+ fo (1) 


where A=“hourly costs” $/hr; B=fuel cost $/lb; F=fuel con- 
sumed Ib; C= fixed trip cost $; ¢(1)=engine cost $/hr; T=trip 
time hr. 

The “hourly cost” referred to included those cost items which 
were truly variable with time and was not necessarily related to 
the “hourly direct operating costs” as the phrase is used in cost 
formule. 

The engine cost was assumed in this equation to be a function 
of some engine operating parameter, p. On some piston engines 
a marked correlation had been observed between cruising power 
and maintenance and overhaul costs. In one case a marked saving 
both in premature engine changes and in overhaul material costs 
was observed by reducing cruise power by an average of 75°b.h.p. 
Comparable effects were difficult to observe on the Proteus 
755/761. Premature engine withdrawals were not frequent and, 
so far as the author was aware, there was no known correlation 
between premature withdrawals and cruise technique within the 
currently permitted limits. In consequence, ¢(p) must be con- 
sidered a constant and may be added to A to give Aj. 

Hence the general expression for trip cost gave : — 

s 


Trip cost=C + (2) 


o 
where S=stage length, n.m.; f=fuel flow, lb/hr; Va=T.A.S., kt; 
Vw=wind component, kt. 

The derivation of the minimum value for this integral in the 
wind and temperature field of a particular flight was out of the 
auestion for manual computation, but would be perfectly tical 
for a suitable digital computer, integrating backwards Roms re- 
quired landing weight in small segments. The problem was 
simplified by the limited number of flight levels, which gave a 
limit to the inputs required on performance, wind and tempera- 
ture. It was believed that this method of operational planning 
was not currently in use. 

Speed had a revenue application also. A tly there were 
large numbers of people whose time was tively valueless but 
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who would fly with airline X instead of Y because the schedule of 
X was ten minutes faster on a 1,000-mile stage. One waited in vain 
for Y to advertise: “Enjoy ten extra minutes of thrilling flight for 
the same low, low fare.” If the competitive value of speed could 
be expressed in numerical terms, this could be fed into equation 
(2) by adding the competitive penalty of extra time to A; and 
proceeding as before. The equation then expressed the conditions 
for optimum economy. 

Practical Procedures for Optimum Economy Operation. These 
were quite straightforward for the Britannia and were amenable 
to simple demonstration by making the approximation that maxi- 
mum trip economy was achieved by operating at instantaneous 
maximum economy. This was an approximation because the 
planned gross weight of an aircraft at a point was affected by the 
intended method of cruising at subsequent points. The approxi- 
mation was, however, quite acceptable, since the competitive value 
to be assigned to speed was so vague that excessive refinement 
would be out of place. 

Consider flight at a fixed level, so that fuel flow might be con- 
sidered a function of speed at a specified weight and air 
temperature. Then from equation (2) :— 

Ve B 
8=n.m./lIb fuel (including wind 


Cost per nautical mile = 
where V.=ground speed; 
effect) =specific range 

Hence minimum cost/n.m. occurred when 


A: , ds 

— ) 

B ap. (3 
At any fixed altitude within the normal operating belt, it was found 
that the above O, provided drag rise did not occur. Quite 
simply, as one increased power up to VNO or max. compressor 
r.p.m. (c.p.r.m.), whichever is limiting, the saving on hourly costs 
was normally greater than the additional cost of fuel unless drag 
rise occurred first. (Even on jet airliners of current design it was 
never good business to fight very far up the drag-rise curve unless 
anti-shock bodies smoothed out the drag rise.) 

Hence, for all practical purposes on the Britannia 300 with 
Proteus 755 engines the optimum economy cruise at any given 
altitude was at VNO or max. c.r.p.m., whichever was limiting. Fx- 
perience would show whether this is also true for the Proteus 765. 

Consider flight at maximum permissible speed (whether limited 
by c.r.p.m. or VNO) at a specified weight and air temperature. 
Then with the new variables, the optimum altitude was that which 


satisfied equation (3). The value of a was of the order of 


l ooo lb/hr, depending on what one paid for paraffin and other 
things. 

From Fig. 1 it was clear that : — 

(1) In light winds, minimum cost altitude was 0-2,000ft above the 
Vwo altitude. (2) In light winds or tail winds, maximum range was 
near the service ceiling. (3) With large tail wind shears, minimum cost 
altitude was about 6,000ft above the VwNo altitude. (4) In strong 
headwind shears minimum cost was as near to VNo as possible. (5) 
Maximum range in the strong headwind case shown was about 5,000ft 
lower than in still air. Furthermore, unless absolute maximum range was 
required, very large pang ay in ground speed were obtained for 
quite a trivial sacrifice of range by flying slightly above the Vo altitude. 
(6) There was no case (within the range of wind speed shown) in which 
either economy or range could be improved by flying below the Vno 
altitude. Speed could only be improved by flying below the VNo altitude 
if headwind shear exceeded 4.5 kt. 

These results, in the form expressed, were general, although 
slightly different conclusions were reached using, for example, the 
measured performance of El Al’s aeroplanes with Proteus 755s. 
Since vertical separation of traffic in any case limited aircraft to 
flight levels at 2,000ft intervals (if these were not already filled by 
other traffic), it was obviously possible to formulate quite simple 
rules for altitude selection for minimum cost cruise. The best 
practical procedures to specify for a particular operation depended 
on the cost structure of the company, the competitive importance 
of a and—not least—the practical realities of weather and air 
traffic control on the route. 

_ These results should not be considered normal for turboprop 
aircraft in general (they were certainly not applicable to the 
Electra). If, for example, the VNo had been much higher, or cruise 
power a little lower, a totally different procedure would have been 
applicable, even though other physical characteristics of aircraft 
and engine performance remained the same. 

Maximum Range Cruise. The designers of the Britannia had 
predicted that the condition of maximum specific range would be 
maximum continuous compressor r.p.m. at the altitude where this 
setting gave a speed of 1.4 Vimp (1.06 V,.4). With Proteus 755 
engines, after all the experience which had been gained, this 
prediction was more or less borne out, except possibly that in the 
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Fig. 1. The economic effect on the long-range Britannia of wind shear: 
assumptions are |.S.A.; weight 150,000 |b; vertical wind shear =dVw/dh 
=0.08V w-29,000 (where V w-20,000 is the wind component at 20,000ft). 
Power is max. compressor r.p.m. (Proteus 765) above 21,900ft where 

VNO is the limiting factor. See text 


cold air of C.P.A.L.’s Vancouver - Amsterdam route a slight com- 
pressibility drag-rise might be encountered at the higher altitudes. 

The ideal in still air was therefore a drift-up at about 1,000ft/hr 
as Vimp decreased with decreasing weight. is was, of course, 
impractical in most A.T.C. conditions; furthermore, as Fig. 1 
suggested, in the headwind conditions of the North Atlantic the 
alutude of maximum range over the earth might be much lower 
than the altitude of maximum specific range. 

The nearest approach to the drift-up or climb-cruise permissible 
in most A.T.C. situations was the 2,000ft step-climb. The diffi- 
culty was that there was no reserve power available for the 
step-climb. Experimental examination of this problem was 
scheduled for El Al’s first westbound route-proving flight. Not 
having accurate performance data, they either climbed too soon 
and “mushed,” lost a lot of speed and took a long time to 
accelerate, or climbed too late and lost range that way. 

Climbing much below Vim«a in the Britannia did not give any 
sensible rise in the rate of climb and carried heavy penalties 
because of the very slow acceleration on arriving at the new 
altitude. On the other hand, A.T.C. naturally frowned on a slow 
rate of climb. The optimum technique was quickly established 
as a 300ft/min rate of climb until the speed dropped to 5 kt less 
than the cruise I.A.S. at the new altitude. 

In considering when to commence the step-climb, it was clear 
that aircraft weight was an unacceptable parameter. It was highly 
critical to aircraft performance (which was not perfectly deter- 
mined); it required calculation; and it was subject to performance 
variation of the aircraft and to errors in assumed basic operating 
weight, payload, initial fuel load, and fuel consumed. 

To overcome these difficulties I.A.S. was selected as the deter- 
mining parameter. The first advantage was simplicity. The pilot 
climbed 2,000ft when a certain I.A.S. was reached, the value 
depending only on pressure altitude and indicated outside air 
temperature, which were displayed before him. The second 
advantage was the relative insensibility to the uncertainties men- 
tioned earlier. 

Headwinds normally increased, and true airspeed decreased, 
with altitude in the range of Britannia operating altitudes. It 
followed that the altitude of maximum range in headwinds is 
usually a lot lower than in still air (see Fig. 1). Cases occurred on 
the North Atlantic where by flying 8,000ft below the altitude of 
maximum specific range one gained 22 per cent on range and 
61 per cent on ground speed. 

The difficulty was that there was no means in practice of 
measuring wind shear. An analysis conducted for El Al by Mr. 
C. S. Durst agreed closely with El Al’s opinion that, in the special 
case of the London - New York leg, best results could be obtained 
by assuming that headwind shear was a function of headwind. 
This simplified the flight-planning and navigation problem enor- 
mously by eliminating one variable. In the El Al technique, wind 
component lines superimposed on the flight planning “howgozit” 
chart gave direct presentation to the navigator of when to climb 
in terms of headwind, aifcraft weight and ambient temperature. 
This was not inconsistent with a preference for pilot presentation 
in the still-air case. The still-air case was determinate in terms of 
the pilot’s instruments and required some pilot skill in efficient 
execution. The headwind case was determinate in terms of the 
navigator’s computations (unless Doppler were fitted) and re- 
quired some navigator skill, e.g., in estimating wind components 
in the next zone, for efficient execution. 

(To be continued) 
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Success in our business doesn’t merely mean 
the ability to manufacture, though we are 
extremely well equipped, even to the extent of 
having our own aluminium flux bath brazing plant. 


Success to us, means the ability to solve 
problems; to produce something that will do a 
new job, or perhaps an old job in never-before- 
experienced circumstances. And then, of course, 
to make it a practical and economical proposition. 


We have forty years experience and wide 
resources. If we can help you in any way with 
heat exchange and insulation equipment, please 
contact us. We are always at your service. 


These thermal blankets are made of re- 
ees fractory fibre cased in .004 inch (.1016 mm) 
Sis stainless steel. They are made-to-measure 
ay and are extremely light, the dimpled con- 
; struction being responsible for their great 
' 1 strength. Specified for Rolls-Royce and 
Armstrong Siddeley jet and turbo-prop 
engines, these particular examples are 
shown fitted to the Rolls-Royce thrust 
reverser for the de Havilland Comet. 


We design, manufacture and supply 
heat exchangers for many purposes in both 
aluminium alloy and stainless steel. This 
particular example is for the Vickers Van- 
guard’s anti-icing system, Similar units are 

9 being supplied for the Fokker Friendship, 
the Bristol Britannia, the Armstrong Whit- 
worth Argosy, the Vickers Viscount and 
the Handley Page Herald. 


High pressure fuel-cooled oil cooler 

for high performance gas turbine engines. 

3 This unit is used in the Armstrong Siddeley 
Sapphire S.A.7. 
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For missile propulsion 
the future lies with 


rocket fuels 


WHY? Because solid rocket motors 


are always at instant readiness; 


are simple to handle; 


are operationally reliable; 


are better able to take on targets at very high 
altitude (the battlefield of tomorrow) where 
more conventional motors run out of oxygen. 


These are vital characteristics for defence 
against nuclear attack, and the new generation 
of guided missiles now under development 

MUST have them. 


ENGLISH ELECTRIC 
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has a SOLID future 
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FLIGHT, 19 December 1958 


Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by ae in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Engines for Light Aircraft 

TF sporting flying can survive the Scylla of official antipathy and 
red tape it remains liable to founder in the Charybdis of cost, 

particularly in the provision of suitable engines; there is little ho 

for a new low-cost light aero engine because the demand falls far 

short of that which would justify mass production, the basic 

requirement for economic production. 

The converted car engine solves this cost problem, but at the 
expense, hitherto, of a poor power: weight ratio and correspond- 
ingly reduced performance. However, a good power : weight 
ratio is only in degree less essential in cars than in aircraft and 
one may be confident that car manufacturers are not blind to the 
potential rewards in performance and economy to be gained by 
all-round weight reduction—indeed, the modern high-revving, 
100-octane car engine already goes part of the way towards closing 
the gap between car and aero-engine performance. 

Is it not logical to anticipate, as a further step in this direction, 
the introduction of a British lightweight air-cooled car engine to 
compete with those which have already appeared abroad? This 
should prove a reasonable prime mover for light aircraft, par- 
ticularly if the engine designers could be encouraged to provide 
for such an application as far as were possible without prejudice 
to their primary objective. 

The resulting unit might not be quite as perfect from the 
aviator’s point of view as an engine designed purely for his 
benefit; but it should at least prove a marked advance on previous 
car-engine conversions and be sufficient for the needs of those 
who wish to fly for the fun of it. After all, sheer performance is 
not the only source of content and much sleteadan I is to be had 
from getting the best out of what is available. Three-quarters of 
a loaf is far, far better than no bread. 

Nicosia, Cyprus. F. P. U. Croker. 


Pressure Bulkheads 


I WAS most interested in Roger Bacon’s comment [“Straight 
and Level,” November 14] on the concave/convex forward 
bulkhead of the Valiant. I remember that some years ago, as a 
pressure-vessel designer, I was surprised that Vickers should 
have gone to such structural complexity, and incurred a weight 
penalty, in order to achieve a bulkhead convex to the pressure. 
Possibly the old teachings have now been abandoned, but at one 


PPRECIATION of the work of Maurice Imray as secretary of 

the Popular Flying Association, a post he recently resigned, 
was shown by members of the Association at a party at the Kron- 
feld Club, London, on December 9, when a well-filled wallet was 
presented to him on behalf of members by Harold Best-Devereux, 
the new chairman. During the rest of the evening “beer and 
bangers” were dispensed and news was exchanged. 

Among P.F.A. activities under discussion were the imminent 
first flight (scheduled for December 13) of Rev. Patrick O’Kelly’s 
home-built Turbulent G-APCN, begun in 1955 and assembled at 
Newtownards, Northern Ireland, a few months ago; the enviable 
flying rate of 10s per hour charged by the T.K. Flying Group 
operating Turbi G-AOTK (the eight group members also pay 
£1 10s per month each for hangarage and insurance); and the 
planned formation, by flying enthusiasts in the legal profession, 
of a Bar Flying Club. 


RAISE for the Currie Wot recently built by members of 

Hampshire Aeroplane Club (Flight, December 12), and for 
its designer, was expressed by Harold Best-Devereux at the club’s 
recent annual dinner at Ampfield. Mr. Best-Devereux’s toast to 
the club was answered by J. J. Dykes, a private owner. 

The guests were welcomed by R. J. Stranger, who criticised 
the M.T.C.A. decision not to lay down a hard runway at East- 
leigh, the club’s base, because of the estimated cost and the 
proposed railway development at the northern edge of the field. 
“In this area,” Mr. Stranger said, “civil aviation undoubtedly has 
to play second fiddle to any aspirations of the railways.” 

Replying on behalf of the guests, Maurice Imray, aviation secre- 
tary of the Royal Aero Club, referred to the forthcoming closure 
of Croydon and said, “We just have not got from the Ministry a 
policy which will help us in any way whatsoever. But we are 
going to fight to s mupport 9 your sort of flying and all it stands for.” 

The chairman club, Owen Hill, presided at the dinner. 
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time all engaged on pressure-vessel design were warned of the pit- 
falls of such an arrangement. 
The idea of adopting ends convex to the pressure came when 
vessels had to stand on end; the concave-to-pressure end wasted 
valuable space and required special feet for the vessel to stand on. 
So the bright idea came that, as the radius controlled the plate- 
thickness, then all that was necessary to obtain a higher working 
pressure was to reduce the radius. Thus was produced the 
reverse-curvature end—a so-called refinement of the simple 


dished end. 
FORE — AFTER 


As can be seen, giving the end a central bulge could cause the 
plate to suffer partial collapse. Pressure, and particularly cycles 
of pressure, could cause the end to take up the slack and over- 
— the periphery of the plate by constant reversal of a bending 
oad. 

In the Valiant the segmental dishes in the bulkhead are similar 
to those of a double-curvature pressure vessel end. However, I 
expect that plenty of extra meat went into the structure to ensure 

“safetification” (U.S.A. jargon, circa 1958). 
London, N.W.2. L. F. E. Coomss. 


Fogg Clearance 


YOUR leading article “Outdoing Mr. Fogg” (December 12) 
praises in glowing terms the round-the-world flight of an 
R.A.F. Transport Command Comet 2, with particular emphasis 
on the fact that the aircraft completed its mission on schedule. 
“Not only had the de Havilland Comet arrived back on schedule,” 
you say, “but it had reached each of its destinations—which 
included the first-ever landing by a Transport Command Comet 
at Hong Kong—on time.’ 

I am not quite sure why you should marvel at this achievement. 
The Comet 2 has been flying all over the world, usually on 
schedule, for two and a half years. And what is so especially 
“splendid” about flying round the world? You can, if you have 
the money, do this by Pan American or Qantas any time you like. 

Incidentally, I do not know why a first-ever R.A.F. Comet 
landing at Hong Kong should receive your acclaim. Civil airliners 
fly in and out of Hong Kong all day long, and it was in fact a 
Comet 4 which inaugurated the new runway last September. 

The Comet’s achievements are great, but (as another Flight 
—— asked recently) isn’t it time we stopped boasting about 
them? 

London, S.W.3. 


NEWS 


Following the speeches Harold Feltham presented a bouquet from 
club-members to Mrs. V. H. Bellamy, the wife of the club 
manager. Mr. Bellamy played a leading part in the Currie Wot 
project and carried out the first flights of G-APNT in September. 


ADRIAN PRESMAN-WHITE. 


HE three-month period allowed for the submission of pre- 

liminary design studies for a French Government competition 
for a popular aircraft expired recently. Termed aeronef de grande 
vulgarisation, the new aircraft is apparently intended to put flying 
within the reach of as wide a public as possible. Over 50 design 
studies were submitted. 

The selection committee has chosen the following nine designs 
which are to progress to the second stage, that of detailed design : 
Gatard Statoplan Hirondelle, Helicop-Air Combiné L.50, Labat 
Nomade, Legrand L.S. 60, Le Gris LG-21, Lemaire A.R.L.20, 
Morane Saulnier M.S. 880, R.A.C. Mignet H.M.370, and S.E.R.A. 
01-A. A maximum of five prototypes will be built. 


HE selection of a successor to F. N. Slingsby as managing 
director of Slingsby Sailplanes, Ltd., when he retires, is the 
subject of an advertisement in the current issue of Sailplane and 
Gliding. The company states that its successful record over the 
st 23 years has been largely due to Mr. Slingsby’s leadership, 
ut that “it is now necessary to think ahead and train someone to 
take the main burden in three or four years’ time.” The present 
vacancy is for a personal assistant to Mr. Slingsby at Kirbymoor- 
side, and is expected to lead to a Board appointment within three 
years. 


URING the nine months since its formation, over 200 flying 
hours have been logged by the Yorkshire Territorial Army 
Flying Group, whose members operate a Tiger Moth based at 
Yeadon. Instruction for the group’s 30 student pilots and three 
P.P.L. holders is given by Michael Procter and S/L. David Shaw. 
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CIVIL AVIATION 


SILVER CITY FARE-CUTS 


URTHER penetration of the cross-Channel vehicle-ferry 

market is likely to result from Silver City’s latest fare-reduc- 
tions. These cuts—the ninth since operations began in 1948— 
were announced at a news conference given in London on 
December 11 by Mr. Eoin Mekie, chairman of Silver City. 

On the company’s busiest route, the 20-minute flight from 
Ferryfield (Lydd) to Le Touquet, the present cheap-rate winter 
fares will be extended from April [ to June 1. From then on the 
rates for small and medium-sized cars will be 27} per cent less 
than last summer’s rates. For example, a Morris Minor will go for 
£5 single instead of £6 10s single. Likewise peak-period rates 
during summer weekends will also come down 274 per cent. 

On the routes Ferryfield-Ostend and Southampton-Cherbourg 
fare cuts of up to 37} per cent are announced. 

Government approval for a £3 5s day-return fare for passengers 
without cars flying to Le Touquet is meanwhile being sought. 

By the end of this year about 65,000 cars and about 250,000 
passengers will have been flown across the Channel by Silver City 
—a 50 per cent increase on last year’s traffic, achieved by fare 
reductions of up to 50 per cent. The progress of Silver Ci 
traffic, and its remarkable sensitivity to fares, was graphi 
illustrated on p. 83 of Flight for July 18. 


FLOATING THE PRINCESSES ? 


ENTATIVE ms are being put forward to investigate the 

civil possibilities of installing six Proteus or Tyne engines in 
each of the three Saunders-Roe Princess flying-boats lying 
in storage at Cowes and Calshot. 

A.V-M. Donald Bennett and Mr. Bennett Halpin have already 
approached the M.T.C.A. and the M.o.S. Not only are there 
obvious difficulties in obtaining clearance to operate a regular 
transatlantic service with these aircraft, but the M.o.S. might well 
have alternative plans (use of the Princesses as test-beds for a 
nuclear propulsion unit has been under consideration by the U.S. 
Navy for some months—see Flight, August 1). 


HUNTING-CLAN’S BRITANNIAS 


ON Thursday of last week the first of two Britannia 317s ordered 
by British Commonwealth and Shipping—joint owners with 
the Hunting Group of Hunting-Clan Air Transport—was 
delivered. Mr. Peter Masefield, managing director of Bristol 
Aircraft, handed the 317 over to Sir Nicholas Cayzer, chairman of 
the shipping company, at Filton. 

The operational future of these two privately-owned Britannias 
remains, for the present, obscure. The fact that both are un- 
painted (though the particular aircraft handed over, G-APNA, 
bore the company’s flag) indeed suggests some doubt as to 
whether they will in fact be operated by Hunting-Clan. As 
previously reported, this company—along with other indepen- 
dents—has tendered for the important long-haul trooping-con- 
tracts which are still awaiting allocation by the Government, and 
which are linked to the use of the three Britannia 250s bought by 
the M.o.S. for independently-operated troo 

Meanwhile a decision from the A.T.A.C. is still pending on 


This “proclamation of welcome and congratulations” was recently pre- 


sented by the Mayor of Detroit, Mr. Louis Miriana, to a B.O.AC. 
Comet 4 crew which visited the city—the first jet airliner to do so. 
Showing their appreciation of the gesture are, from left to right: Capt. 
T. B. Stoney, formerly flight manager Comets and recently appointed 
flight manager 707s; Capt. R. C. Alabaster, commander of the Comet 
concerned; Mr. Gilbert Lee, manager of B.0.A.C.'s western routes; 
Capt. R. E. Millichap, the new flight manager Comets; and B.0.A.C.'s 
managing director, Mr. Basil Smallpeice 


Hunting-Clan’s application to operate cheap-fare inclusive-tour 
services to East and Central Africa. 

Until these two matters are resolved it seems unlikely whether 
Hunting-Clan markings will be painted on the two Britannias 
concerned. Their disposal to another operator would be a sad 
outcome of the enterprising decision, taken two years ago, to order 
the aircraft. 


FRIENDSHIP IN OPERATICN 


ITH little fuss or bother, the Fairchild F-27 has been steadily 

extending its scope of operation in the New World, and 
within the first three months of scheduled use will have made its 
presence felt from Rimouski in snowy Quebec, to Carupano, in the 
steamy Caribbean 

West Coast Airlines opened their first regular F-27 service on 
September 28, but on the previous day ex-President Harry S. 
Truman had become the first member of the public to fly in an 
American-built turbine airliner when he chartered one of W.C.A.’s 
three F-27s to fly from Olympia, Washington, to Portland. A 
fourth aircraft was delivered early in October and the last two of 
W.C.A.’s six Friendships are now in course of delivery. The 
load-factor achieved by West Coast in October and November was 
the highest in the airline’s history for those months. 

Aerovias Venezolanas (Avensa) were only a few days behind 
West Coast, and started operating F-27s from their base at Caracas 
on October 3. The five aircraft ordered by Avensa have now all 
been delivered (the airline has an option on a further three) and 
are operating on domestic services. 

The next F-27s went north. On October 27 scheduled services 
using this type were started by Quebecair on their Montreal- 
Rimouski route. Their two Friendships operate this service either 
with a single stop at Quebec City, or with additional stops along 
the St. Lawrence at Seven Islands, Baie-Comeau and Forestville. 
Another northern operator to receive early delivery was the leading 
Alaskan carrier, Northern Consolidated Airlines. In early 
November N.C.A. started operations with the first of their three 
F-27Bs, these aircraft being distinguished by a forward freight 
door measuring 90 X 72in and by a movable forward bulkhead. 

Piedmont Airlines had also received the first of their eight F-27s 
early in November and by the middle of the month had started 
scheduled services from their base at Winston-Salem, North 
Carolina. Piedmont originally had ordered twelve aircraft, but 
financing difficulties necessitated a reduction in the size of the 
order. Similar difficulties are believed to have led to delays in 
delivering the aircraft ordered by Mackey (two) and Bonanza (six, 
excluding options). The two F-27s ordered by Wheeler Airlines 
for non-scheduled operations in Canada are reported to have 
already been offered for sale. 

Meanwhile new orders continue to come in. Aloha Airlines 
(once Trans-Pacific) have recently confirmed their order for three 
F-27s to be delivered next spring, with an option on two additional 
aircraft. Cubana are soon likely to announce an order for four. 
Fairchild firm sales now number 59 to airlines and 15 to corpora- 
tiens..-Options on a further 22 bring the total order book to 96. 


Sud Aviation’s project for a small 8/10-passenger twin-turboprop trans- 
port, developed from the military SE.116 seen here, has attractive civil 
possibilities. Known as the SE.118 Diplomat, it will be powered by 
Turboméca Bastan turboprops of 750 h.p. each. A Beechcraft 18 with 
two: Bastans installed is now being flight-tested (picture: November 14) 
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PROFITS? 


To reduce costs on medium haul routes, it 
makes sense to utilise the airliner with sub- 
stantially lower operating costs than its 
competitors. This airliner is the new Vickers 
Vanguard! Lower costs are essential if fares 
are to be reduced to the level needed to 
attract the additional traffic which can ensure 
intensive utilisation and profitability. 


_ Allin favour say VANGUARD 


7 


This is no pipe-dream 
At 65% passenger load factor the new 


Vanguard, in its 139-seater economy layout, 
can operate at 10%, clear net profit with fares 
ranging from 29-50% below current tourist 
rates. In calculating these figures actual 
routes, current fares and current costs have 


been used. 


Onlythe VANGUARD 
has all these features 


425 m.p.h. cruising - Freight capacity 10 tons at 
normal densities - Full routeing and A.T.C. flexibility 
Can use normal existing airfields - Quick turn-round 
No airfield noise problems - Quiet, smooth flight 
Ten years’ unique Vickers/Rolls-Royce jet-prop 
experience. 


| PROFIT with the NEW 


On the Montreal-New York—Toronto || | 
triangle, with the most influential flight ome / j | 
leg being 350 miles, with Vanguards VIGKERS an / Ny y/ if 


FOUR ROLLS-ROYCE TYNE JET-PROP ENGINES 
of traffic, the Vanguard fleet would be 
operating at $8 million a year less. 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
TGA AT600 
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FLIGHT 19 DecEMBER 1958 


“*Heap on more wood! the wind is chill; 
But let it whistle as it will, 
We'll keep our Christmas merry still.”’ 


Greclings 
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CIVIL AVIATION... 
THE 


ON December 1 the Libyan Ministry of Communications 
published a report on the accident to a Central African Air- 
ways Viscount which crashed in the hills south-east of Benina in 
the early hours of August 9 this year. The court of inquiry into 
the disaster, which involved the loss of 36 lives (out of a total of 

4 persons on board), is of the opinion that the pilot inadvertently 
descended below the correct height during approach, the probable 
cause of this action being “that he misinterpreted the reading of 
his altimeter.” The court felt unable to exclude the possibility 
“that his efficiency had been reduced by fatigue iy a slight 
indisposition.” 

In the absence of a suitably established accident-investigation 
organization within the Federal Government of Libya at the time 
of the disaster, a request was sent to the M.T.C.A. for technical 
assistance. In response, the Chief Inspector of Accidents made 
available the services of Capt. H. K. Gordon-Burge, a Senior 
Inspector of Accidents, for the preliminary investigation in Libya. 
On August 10 representatives of the Department of Civil Aviation 
of the Federation of Rhodesia and Nyasaland arrived at Benina 
with a request from their government that they might be included 
on the board of ihquiry. An alternative suggestion was that the 
inquiry should be delegated to the Federal Government of 
Rhodesia and Nyasaland as the State of registry of the aircraft, 
in accordance with the provisions of Annex 13 to the Convention 
on International Civil Aviation (Chapter 5). It was subsequently 
agreed that the conduct of the Inquiry should be delegated en- 
tirely to the State of registry, provided that Mr. J. K. Sutcliffe, 
Controller of Civil Aviation in the Provincial Government of 
Cyrenaica, be included on the board to represent Libya. 

The accident took place on Flight CE890, a scheduled C.A.A. 
service from Salisbury to London. This route is flown by three 
crews, one operating from Salisbury to Entebbe, the second from 
Entebbe to Benina and the third from Benina to London. On 
August 8 the service departed from Salisbury at 0713 hr and a 
traffic stop was made at Ndola. At Entebbe, Capt. Sindall and his 
crew took over for the sector to Benina. Stops were made at 
Khartoum and Wadi Halfa for refuelling and the aircraft left 
Wadi Halfa at 2120 hr for Benina; the flight was completely 
uneventful and slightly ahead of schedule up to the time of the 
accident. At 0112 the aircraft was cleared into Benina control 
zone. At the request of the pilot, at 0114, permission was given 
by Benina Approach Control to make a direct approach to Run- 
way 330R, using the locator and responder beacons. Between 20 
and 30 secs after the pilot had acknowledged this clearance the 
aircraft struck high ground 54 miles to the south-east of the aero- 
drome. Fire broke out on impact. 

The weather conditions prevailing in the Benina area were 
clearly described by the captain of an Argonaut that was follow- 
ing closely behind the Viscount. There was, he said, no upper 
cloud. At 14,500ft the lights of Benghazi were visible 45 miles 
out, but the aerodrome lights were not visible at that range. It 
was estimated that there was four-eighths low cloud in the Benina 
area, with tops at 2,000 to 2,500ft, and to the south-east of the 
aerodrome there was seven-eighths stratus which started at the 


VISCOUNT TRAGEDY 


AT BENINA 


edge of the aerodrome and extended for about 30 miles to the 
east and south-east. To the west and north of the aerodrome 
there was only two-cighths cloud with mist patches below. 
Patches of mist or low stratus on the base leg temporarily 
obscured the runway lights. Visibility on short final approach was 
good and estimated at five to six miles. 

From the available evidence the court of inquiry reached eleven 
conclusions : — 

(1) The aircraft was correctly certified and had been maintained in 
accordance with the approved maintenance schedule. 

(2) The aircraft was correctly loaded, with the centre of gravity within 
the prescribed limits. 

(3) No evidence could be found to suggest any mechanical failure or 
malfunctioning of the airframe, engines, propellers or other equipment. 

(4) The crew he!d valid licences, were familiar with the route, and had 
not exceeded the prescribed flight-time limitations. 

(S) All navigational and radio aids were fully serviceab'e on the 
ground, and there is evidence to show that the airborne equipment was 
also serviceable. 

(6) The weather at the time of the accident was above Central African 
Airways’ minima for an instrument let-down in Viscount aircraft. 

(7) The aircraft had been cleared for a direct approach on to runway 
330R and was in landing configuration when it struck the ground with 
the undercarriage extended, and with flaps lowered to the 32 deg 

sition. 

8) If the pilot had established his position above the aerodrome by 
means of the locator beacon before descending below the minimum 
safe altitude it is unlikely that the aircraft would have struck the ground. 

(9) There were no Central African Airways Corporation instructions 
to pilots at the time of the accident advising them against carrying out 
a direct approach to land using D.M.E. and locator beacon aids only. 

(10) On the sector from Wadi Halfa to Benina the captain was sitting 
on the port side with the first officer in the second pilot’s seat on the 
starboard side. 

(11) The relatively high proportion of survivors is attributed to the 
large number of emergency exits fitted to Viscount aircraft, and the 
fact that all survivors had their safety belts fastened securely. 

Three possible explanations were considered in determining 
why the aircraft was only 539ft above runway level instead of the 
1,650ft laid down in the approach chart. The first two explana- 
tions—that the captain deliberately descended rapidly in order to 
break cloud, or that the altimeter millibar scale was incorrectly 
set—were dismissed, the weight of evidence pointing towards a 
misinterpretation of the altimeter reading by the pilot. The 
report notes that “after entering the cloud at 2,000ft the pilot 
would have been commencing the direct approach and his atten- 
tion would, in all probability, be more concerned with the 100ft 
hand than with the 1,000ft hand, so that an error made before 
entering the cloud would have been maintained subsequently.” 

In considering the possibility of crew fatigue, the court noted 
that at the time of the accident the crew would have completed 
over 19 hr without sleep, of which 12 hr 44 min had been spent 
on duty, including 9 hr 30 min flight time. The effect on the pilot 
of this long period without sleep, coupled with a slight stomach 
indisposition and the fact that the flight ended in the early hours, 
“make it possible that his efficiency had been lowered to some 
extent.” 


KEEPING UP WITH THE JONESES 


E:XPertTs in and out of Congress are now urging the American 
airlines to re-appraise the self-imposed problems of the jet 
age and to devote a little more time to their financial homework. 
Senator George Smathers, Florida’s Democrat representative, is 
pressing for a senatorial investigation into the airline industry 
along the lines of last session’s railroad inquiry. The senator, who 
is well versed in the field of transportation, feels uncertain whether 
the airlines’ jet programme “is sound or whether it constitutes a 
reckless plunge into financial indebtedness which might ultim- 
ately be detrimental to the welfare and safety of the travelling 
public.” Underlying his uncertainty is the fear that the industry 
will be “catapulted into financial distress to a point where the 
government will ultim&’tely be called upon to pick up the tab.” 
The senator realizes that the crux of the problem is whether 
“traffic demands will permit economic use (of the jets).” It is this 
theme which provides Dr. Paul Cherington with the subject for 
his recent book, Airline Price Policy. Last June Dr. Cherington 
provided the White House with an evaluation of the airlines’ jet 
procurement programme, and in the intervening months he has 
developed his ideas on the relationship of fares to markets and 
costs and to regulation. The airlines do not emerge unscathed 
from this examination, for “their managements appear often to 
have neglected pricing as a useful marketing or developmental 
tool.” In particular, inadequate use has been made of market 
analysis in order to measure the precise fare levels that will yield 
optimum revenue. (Contd. on page 956 


Long-life tank: The second production Comet 4, seen here in the 

water tank at Hatfield, has since June successfully completed the 

equivalent of 76,000 hours’ “flying.” This is equivalent to, say, 25 

years of normal commercial operations. Every 2'4 minutes spent on test 

represent a typical four-hour flight. No failures or cracks have occurred; 
de Havilland are continuing the tests 
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CIVIL AVIATION ... 


Dr. Cherington foresees “a downward pressure on prices” if 
capacity is to be filled satisfactorily. The peak problem that will 
arise from this development will demand an extensive applica- 
tion of off-peak reductions, possibly accompanied by an increase 
in certain on-peak fares. But to introduce such flexibility will 
require a reconsideration of C.A.B. policy. 

he Investment Bankers Association of America have chosen 
an appropriate moment to enter the fray, and the paper pre- 
sented by their Aviation Securities Committee at the Association’s 
recent annual conference at Miami left no doubt about their fears 
concerning the airline industry's indebtedness. At the time of last 
year’s conference, the airlines’ shortage of funds amounted to 
$373m. By early summer this figure had reached $764m, but 
in recent months the level had dropped (primarily through PanAm 
arranging loans worth $130m) and by early November stood at 
$510m. T.W.A. accounts for two-thirds of the latest total, while 
most of the balance is needed by the medium-sized and smaller 
domestic trunks. Having themselves invested extensively in the 
airline industry in the past few years, the bankers are naturally 
reluctant to blame the carriers for the present financial embarrass- 
ment and instead put the blame on “C.A.B.-decreed ever-expand- 
ing competition.” No mention is made of the fact that the airlines 
were never forced by the Board to take over new routes but indeed 
fell over each other in pushing for permission to operate new, 
competitive services. 


EXCHANGING EQUIPMENT 


[LATEST symptom of the growing business in used-airliner 
disposals is the formation of an aircraft exchange in New 
York. To be known as Aircraft Exchange, Inc., it expects to open 
offices in London as well as in New York early in the new year 
and will deal with any transport aircraft of over 20,000 lb a.u.w. 

Members will be able to forward quotations (for sale, purchase 
or lease) until each Tuesday afternoon, when the market will 
close to allow the various offers to be matched. The following 
afternoon the interested parties will be informed of any relevant 
developments and on each Thursday a weekly market report will 
be issued to members. 

The exchange, says Aviation Daily, will be operated on a 
co-operative basis and will draw its members from manufac- 
turers, airlines, investors and various official bodies. Robert 
Helliesen is president, and other leading officers are Charles 
Biondi, vice-president; Dr. Herbert Dorau, treasurer; Alfred 
Turino, secretary; and R. V. Hudnut, E. A. Merkle and Morton 
Wolovsky, Board members. 

The U.S. Government, following suggestions put forward last 
June by Dr. Paul Cherington, is also engaged on a close study 
of the used-airliner market, and the Economic Division of the 
Air Co-ordinating Committee is expected soon to present a 
report on this subject. 


CHALLENGE TO B.O.A.C,— 1 


INCE the Eagle group of companies formed a Bermudan 

associate in 1957, the operations of this concern—Eagle 
Airways (Bermuda) Ltd.—have steadily consolidated. Daily 
Viscount services between Bermuda and New York have 
been operated with considerable success since May, and approval 
has been granted for this service to be extended to Montreal, 
Baltimore and Washington. Eagle have shown how, by registering 
a company outside the United Kingdom, the expansion of inde- 
pendent scheduled operations can be achiev 

Now comes news that the Bermudan Eagle com ny is seeking 
a licence to operate a service southwestwards from Bermuda 
towards the Caribbean—to Jamaica and the Bahamas. This 


application, as might be expected, is being strongly opposed by 
B.O.A.C. and their B.W.1.A. associate, the last-named company 


FLIGHT 


The Prime Minister recently flew south by Silver City Heron from 


Warton, Lancs, after opening the new Preston motorway. Mr. 

Macmillan’s flight was scheduled to go to Gatwick, where he would 

have been received by Silver City’s chairman, Mr. E. C. Mekie, but fog 
at Gatwick necessitated diversion to Ferryfield 


having the support of the Federal Government of the West 
Indies (which ee month opposed a previous application by the 
Bermudan Eagle company to operate the Bermuda - Barbados - 
Antigua - Trinidad route). 

The Eagle application to operate a service to Jamaica was 

heard before the Jamaican Air Transport licencing authority; 

Mr. Harold Graham, president of the Bermudan Eagle 
company, said that the service would be of “immense benefit to 
Jamaica’s tourist industry.” Only the twice-weekly B.O.A.C. 
flight between Jamaica and London covered the route, he said, 
and the greater part of the seats were reserved for through- 
passengers, only “residual” seats being available at the last 
moment to local would-be travellers. He added that the route 
was not operated by B.W.I1.A. The outcome. of the hearing was 
not, as Fight went to press, known. 

Further expansion of Eagle activities is epee. by a recent 
application of the Bermudan associate to the U.K. Air Transport 
Advisory Council to operate “a normal scheduled service with 
DC-6A/B and Britannia aircraft . between Bermuda and 
London with an intermediate technical stop at Gander and/or 
Shannon or else the Azores and/or Lisbon at an initial frequency 
of three return flights weekly increasing later to seven return 
flights weekly for ten years from the date of approval.” 

In other words, having established their Bermudan associate, 
Eagle see in this company the opportunity of legally challenging 
B.O.A.C. on an overseas route. Whether or not the A.T.A.C. 
approves the application remains to be seen; there is no doubt 
that it will be strongly opposed by B.O.A.C. The interesting 
aspect of the application is that it has the full support of the 
Bermudan government, whose flag the applicant flies. 


CHALLENGE TO B.O.A.C. — 2 
THE prospects of British holiday-makers being able to fly 
by Britannia to New York and back, having , a fortnight 


there in a good hotel at an inclusive charge of £165, seems so 
remote as to be a mere exercise in wish-fulfilment. Ye this is the 


plan now being put forward by Horizon Holidays, Ltd., the U.K. 
travel agent, Mr. Freddie Laker’s independent company Air 
Charter. 


The two concerns have jointly applied to the Air Transport 
Advisory Council to operate, as from March 1, 1959, one return 
I.T. flight weekly between London Airport (or Gatwick) and New 
York, frequency to be eventually increased to five services per 
week. This application has still to be considered by the Air Trans- 


V.O.R. eleven in all—have been ordered for distribution 
at selected points on the U.K. airways system. They have been purchased 
from Marconi (an example of their V.O.R. transmitter is seen here) by 
the M.o.S. on behalf of the Ministry of eo naa g The purchase, say 

Marconi, “follows an exhaustive evaluation of V.O.R. cavipment” 
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port Advisory Council. According to Horizon Holidays, the price 
of £165 is based upon a,Britannia seating configuration of 110. 

As is well known, Air Charter were quick to grasp the oppor- 
tunity to operate Britannias when, during the summer, they 
acquired from Bristol, through their parent company Airwork, 
one of the surplus ex-Northeast Britannia 305s. This aircraft 
has been intensively used—averaging about eight hours a day 
since its acquisition—on long-distance trooping flights between 
the U.K. and Christmas Island under contract to the Government. 

Thus Mr. Laker is now making plans for the commercial 
use of his Britannia, and the idea of a £165 inclusive tour to New 
York seems likely to win a big response from would-be British 
tourists to America. The sum of £165 is only £3 more than 
the return economy-class I.A.T.A. fare, which, of course does not 
include hotel and other travel expenses. 

Again, whether or not such an application meets with the 
approval of the A.T.A.C.—or indeed the C.A.B.—remains to be 
seen; it is certain to be opposed by B.O.A.C. In considering such 
an application, the A.T.A.C. will have to decide whether it will 
constitute a “material diversion” of B.O.A.C.’s traffic, or whether 
it will create a new market. It may well be that the A.T.A.C. 
will feel, as they have done about independent airline applications 
to operate inclusive-tour services to the holiday resorts of Europe 
(i.e. to the areas served by B.E.A.), that such services do in fact 
create new traffic. 
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MORTON AND AIRWORK 


[XN reporting Airwork’s acquisition of Morton and Olley Air 
Services, Flight suggested (November 21) that: “It may well 
have been the urgent necessity to leave Croydon, coming on top 
of a thin summer season, that forced Morton to look elsewhere 
for financial assistance, the likely cost of becoming re-established 
at Gatwick (or elsewhere) having long been a matter of concern 
to the airline’s chairman, Capt. T. W. Morton.” 

This surmise has evoked a mild protest from Capt. Morton, 
who feels that it suggests that his company has been in financial 
difficulty. This, he wishes to emphasize, is not so. The reasons 
for the taking over of his airline by Airwork cannot, he adds, be 
revealed, except inasmuch as they were not the result of any 
financial difficulty. 

Recent news from the airline—which will continue to operate 
as Morton Air Services—is that it has concluded an agreement 
with Pan American to provide a fast connection with the U.S.A. 
from Rotterdam. An interline agreement has been made whereby 
passengers are flown from Rotterdam to London on Morton’s 
daily Heron service to connect with Boeing 707 services to New 
York. Departure from Rotterdam is at 0830 hr, and passengers 
are able to catch the 707 service leaving London Airport at 
1100 hr. The Rotterdam - New York time is six hours shorter 
than that of the direct service from Schiphol by K.L.M. DC-7Cs. 


BREVITIES 


American Airlines announce that at Fort Worth on December 5 
they took delivery of the first of their fleet of 35 Lockheed 
Electras. 

The T.W.A. strike, which lasted for 16 days, ended on 
December 8 when 6, 700 maintenance engineers who struck for 
higher pay returned to work with a wage increase of 44 cents 
per hour * * * 


There have been 966 landings and 953 take-offs at Gatwick 
since October 1, according to the Minister of Transport, speaking 
in the House on December 3. Diversions from fogbound London 
have numbered 63. 

* 

The B.B.152 jet airliner built by the East German aircraft 
factory at Dresden made its first flight on December 5, seven 
months behind the original schedule. It is reported that Com- 
munist China is “very interested” in buying a fleet of these 
aircraft for internal routes. 

* * 

Two new B.E.A. appointments are announced. Mr. Alfred A. 
Pigg, manager France since 1956, has been appointed regional 
manager at B.E.A.’s head office, in succession to Mr. W. C. Gaskin, 
who is retiring. Mr. A. C. Mills becomes sales manager Canada, 
based in Toronto. He was formerly in the London office as 
contract sales superintendent. 

* * 

B.O.A.C. are planning to introduce Comet 4s on to the South 
African service towards the end of 1959. It is proposed also to run 
four Comet 4 services a week between London and Tokyo, starting 
next May and increasing to five in July; two a week to Hong Kong 
in May, increasing to three in July; two a week in August to 
Singapore; and five a week to Sydney towards the end of the year. 

* 


On Wednesday, December 10, the first American domestic jet 
airliner service was inaugurated when a Pan American Boeing 
707-120, chartered by National Airlines in accordance with an 
equipment-lease arrangement approved by the C.A.B., flew from 
New York to Miami. This operation will be a daily one and 
schedules will be keyed in with Pan American’s transatlantic 
services. National appear to be well placed to gain a large share 
of the lucrative Christmas holiday business to Miami from their 
competitors Eastern and Northeast. 


The report of the West German Government’s inquiry into the 
B.E.A. Elizabethan disaster at Munich last February has now been 
completed. It is to be sent to the Minister of Transport and 
Civil Aviation as this issue of Flight goes to press. 

* * * 


Independent Air Travel has been re-registered as Falcon Air- 
ways, a private company with a capital of £10,000 in £1 shares. 
The name of the purchaser is not disclosed, but previously it was 
reported that Mr. A. E. Cooper, M.P., had acquired ownership. 

* * * 


B.O.A.C. report that, on the eastbound New York to London 
route, Comet 4 services have been averaging 6 hr 45 min for the 
non-stop crossing. Last week the Boeing 707 set up a new east- 
bound record by making the crossing in a few minutes less than 
six hours. 

* * 

Mr. Lewis Hector, a member of the American C.A.B., says that 
as a result of the Board’s domestic-fares policy during 1958— 
which allowed certain fare increases and reductions of special 
discounts—an overall fare increase of more than 10 per cent was 
granted. 

* 

Mr. J. R. D. Tata, chairman of Air-India and president of 
1.A.T.A., said in Bombay on December 9: “I believe that differen- 
tial fares ‘for j jet and piston-engine airliners will come into force in 
the next few years.” He ruled out the possibility of a general 
increase in fares. 

* 

A Languedoc of the Spanish private airline Aviaco crashed on 
December 4 in the Guadarrama Mountains, about 35 miles from 
Madrid, en route from that city to Vigo. The 16 passengers and 
crew of five lost their lives. Aviaco operate a fleet of four Bristol 
170s, six D.H. Heron 2s and, until the recent accident, eight 
Languedocs. 

* 


The first of six Comet 4s for Aerolineas Argentinas is expected 
to be delivered by de Havilland in February, which is the contract 
date. B.O.A.C.’s fifth Comet 4, G-APDH (Chester-built), was 
delivered to B.O.A.C. on December 6, nearly two months ahead of 
schedule. The next Comet for B.O.A.C., G-APDF, has since 
made its maiden flight and will be delivered before the end of the 
year. 

According to Mr. B. A. Morris, a senior accident investigating 
officer of the M.T.C.A., the investigation into the accident to 
Hunting-Clan Viscount 732 G-ANRR on December 2 will take 
“at least two months or even longer.” The wreckage has been 
taken to R.A.E. Farnborough. It will be recalled that the accident 
occurred 12 minutes after the aircraft took off from London on 
——— of an overhaul. The pilot, Capt. R. W. L. Mulliner, 
chief pilot of Hunting-Clan, reported that he had lost control soon 
after take-off. Five others on board lost their lives. They were 
Mr. Colin Lyon, first officer; Mr. Frank Harrington, radio officer; 
Mr. Robert Burns, ground engineer; Mr. Ronald Sadler, ground 
engineer; and Mr. Denis Godden, flight engineer. 


Here is the impressive scene in the Douglas Long Beach DC-8 assembly 
plant, where can be seen aircraft for Pan American, United and T.C.A. 
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SERVICE AVIATION 


Royal Air Forces and Naval Flying News 


Ground Defence Director 


APPOINTED Director of Ground 
Defence at the Air Ministry, G/C. 
K. W. Godfrey is to take over his new 
post on March 1 next year, with the act- 
ing rank of air commodore. He succeeds 
A. Cadre. J. H. Harris, who on the same 
date (as reported on this page, December 5) 
becomes Commandant-General of the 
R.A.F. Regiment. 

G/C. Godfrey has been Deputy Director 
of Ground Defence since April 1955 and 
before that was O.C. the Aden Protectorate 
Levies. During the war, in which he 
commanded a wing of the R.A.F. Regi- 
ment on the invasion of Germany, he was 
twice mentioned in despatches and 
received the Croix de Guerre with Palm. 
He is also a C.B. and C.B.E. 


Cyprus Reinforcements 


AIR support for British troops engaged 
on anti-terrorist activities in Cyprus 
has recently been increased at the request 
of Maj-Gen. Kenneth Darling, the Direc- 
tor of Operations. The hard-working 
Sycamores of No. 284 Sqn. have been re- 
inforced by six Whirlwinds from the Joint 
Helicopter Experimental Unit, carried out 
to the island (as shown in a photograph 
last week) by Beverleys of 

ansport Command; and slow- 


flying, fixed-wing aircraft have also gone 
to Cyprus to assist in the work. These are 
Pioneers of No. 230 Sqn., whose réle as an 
Army support unit was described in Flight 
for December 5, and Chipmunks. Two of 
the Pioneers were flown out by squadron 

ilots and the remainder were transported 

y Beverleys. The Chipmunk unit con- 
cerned is No. 114 Sqn. 

No. 284 Sqn., which is now entering the 
third year of its operations in Cyprus, has 
achieved some remarkable successes in the 
past two years. Underlying them has been 
the quality of surprise introduced into 
terrorist searches by the agile Sycamores, 
“due to their ability [to quote Flight’s 
special R.A.F. issue in June last year] to 
bring in troops out of the blue.” 

The squadron has initiated two tech- 
niques in support of anti-terrorist opera- 
tions—night-flying and the landing of 
troops in mountainous terrain, sometimes 
at points where the Sycamores’ landing- 
wheels can only just find a purchase. No. 
284’s statistics make impressive reading— 
over 16,000 sorties flown, 3,271 troops 
landed on operations, 113 tons of stores 
transported to security forces in the moun- 
tains; and when Field Marshal Lord 
Harding retired last year as Governor of 
Cyprus he said that the squadron had “con- 
tributed more to fighting terrorism on the 
island than any other single unit.’ 


Two 1914 members and three former C.O.s of No. 5 hs at its recent reunion. Left to 7. 


W/C. G. J. C. Hogan (C.0. 1943, Burma); A. Cdre. H 


le M. Brock (1914, France); F/L. S. P 


George (1924, India); S/L. P. V. Ayerst (C.O. 1954, Germany); Lt-Col. L. Strange (1914, France); 


and S/L. T. P. Fargher, who commanded the squadron when it was disbanded last year 


“Flight” photograph 


FLIGHT 


During an inspection of R.A.F. Khormaksar on 
his visit to Aden, the Duke of Gloucester drives 
past Venoms of No. 8 Sqn. The new form of 
marking adopted by the squadron can be 
clearly seen on the nose of the aircraft 


Malayan Honours 


N the London Gazette on December 9 it 
was announced that the Queen had 
been graciously pleased to approve the 
following honours and awards in recogni- 
tion of distinguished service in Malaya : — 


Honours 
C.B.: A. V-M. V. E. Hancock, C.B.E., 
D.F.C., Royal Australian Air Force, A.O.C. 
No. 224 Group, Malaya. 
C.B.E.: G/C. R. J. P. Prichard, O.B.E., 
D.F.C., A.F.C. 


Awards 
D.F.C.; F/L.s J. Hubicka, J. H. Liversidge, 
A.F.C., and C. E. Slater; Capts. M. G. Badger, 
C.R.E., and H. G. Crutchley, R.R.A. 
— S/Sgt. R. W. Bowles, Army Air 


rps. 

B.E.M. (Mil.); F/Sgt. A. N. Patient. 

Mentions in Despatches: S/L. R. F. Dun- 
combe, R.A.F. Regt.; F/L.s B. R. Schroder, 


Air Marshal W. M. L. MacDonald, the new 

C-in-C. M.E.A.F., inspecting a guard of honour 

at A.H.Q. Episkopi when he assumed command. 
He was previously A.C.A.S. (Intelligence) 


R. Strickland, R.A.F. Regt., C. Taylor and 
T. L. Thompson; F/O.s J. A. Wallace, R.A.F., 
and N. E. Wickland, R.A.F. Regt.; W/O. J. M. 
Ramage; F/Sgt. W. R. Rowe; Sgts. 
Gordon, A. Henshaw, F. J. James, R 
yard, F. T. Robertson and G. E. Thacker; 
$/Techs. P. R. Hale, F. C. Huntley and L. A. 
Speakman; Cpl. A. Greaney; and J/Techs. 
R. M. Danton and R. G. House. 


Aden Award 


1%. recognition of his “gallantry and devo- 
tion to duty in air operations in Aden,” 
S/L. E. W. Talbot, D.F.C., has been 
awarded a Bar to the Distinguished Flying 
Cross. Now commanding No. 84 (Com- 
munications) Sqn. at R.A.F. Khormaksar, 
S/L. Talbot won his D.F.C. in 1945 for 
the “great gallantry, courage and fine fight- 
ing spirit” shown by him during his tour 
in Bomber Command, when he took part 
in raids on the Ruhr and Pas de Calais. 
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OPERATION 
SABRE FERRY 


INETEEN Avon-Sabres of No. 3 (Fighter) 
Squadron, Royal Australian Air Force, were 
recently flown by the squadron’s pilots from 

their base at Williamtown in New South Wales to 
R.A.A.F. Butterworth in Malaya (where they are to 
form part of the Commonwealth Strategic Reserve)— 
a distance of 6,040 miles. This elaborate ferrying 
operation, the biggest peacetime movement of aircraft 
ever undertaken by the R.A.A.F., involved complex 
flight-planning and detailed safety precautions. It also 
meant pioneering a new air route from Australia to 
Malaya—via West New Guinea, the Philippines and 
Borneo—with Darwin as its starting-point. 

Aspects of Operation Sabre Ferry pictured here are 
(1) two of the No. 3 Sqn. Sabres, which are Australian- 
built and were given navigational guidance on their 
route by R.A.A.F. Canberras, taking off from William- 
town; (2) pre-flight A.S.R. practice, in co-operation 
with an R.A.A.F. Neptune, for one of the pilots in a 
dinghy; (3) simulator training, by which the pilots 
were familiarized with details of their long journey; 
(4) W/C. C. Thomas, C.O. of No. 3 Sqn., giving some 
of his pilots a last-minute briefing; (5) getting aboard 
for 114 hr flying, undertaken in five hops; and (6) G/C. 
G. Cooper, who commands No. 78 Fighter Wing (to 
which No. 3 Sqn. belongs), being welcomed at Butter- 
worth by A.V-M. C. D. Candy, A.O.C. Home 
Command, R.A.A.F. With him are A. Cdre. K. R. J. 
Parsons, A.O.C. Butterworth (left) and A. Cadre. 
K. Stewart of No. 224 Group, R.A.F. 
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THE INDUSTRY 


H.T.P. by a New Process 


‘THE photograph on the right shows a night scene at the 
£2,500,000 facility for the production of high-test peroxide 
commissioned last month by Laporte Chemicals, Ltd. The new 
H.T.P. plant is situated at Laporte’s Baronet Works at Warrington, 
Lancs, and it will help the company to double their output of this 
strategic fluid. 

A new process is employed in the new plant. Originally H.T.P. 
was extracted by an electro-chemical process which is prodigal in 
the use of electricity, steam and cooling water. Full details of the 
method employed in the new installation may not be divulged for 
reasons of security, but the following are the main essentials. 
Butane (from the Shell refinery at Stanlow) is cracked to yield 
hydrogen; there follows an autoxidation organic cycle and a hydro- 
genation cycle in which palladium is used as a catalyst; the organic 
solution forms an intermediate, the actual — chosen being 
2-ethyl anthraquinol; the final aqueous uct contains approxi- 
mately 20 per cent hydrogen peroxide, Pres solution may be sold 
directly, but most of it is purified and distilled to yield concen- 
trations of 50 per cent and upwards. H.T.P. has a strength higher 
than 85 per cent. 

Apart from its manifold uses in the fields of textiles and related 
industries, H.T.P. is now widely employed, particularly in the 
United Kingdom, as an oxidant for rocket propulsion. Numerous 
aircraft rocket motors and guided weapons are known to operate 
on H.T.P. (and, usually, kerosine), and the H.T.P. from the new 
Laporte plant will also be supplied to the Royal Navy as the prime 
propulsive fluid of two experimental submarines (this system was 
pioneered by the German Navy before 1945 and is well-known), 
and as a propellant for torpedoes. Rocket motors known to 
operece wholly or partly on H.T.P. include the Armstrong 
Sid deley Gamma, the de Havilland Super Sprite and Spectre 
and the Napier Scorpion family. 


Data on Materials 


Ss RVICES offered by Materials Data, Ltd., of 273 Farnborough 
Road, Farnborough, Hants, have recently been amplified in 
response to suggestions by clients. The organization is now arrang- 
ing to publish, at frequent intervals, lists of materials arranged in 
indices according to their properties or merits, so as to assist rapid 
design selection. These have been calculated by computer, and 
the results of the first Materials Data survey are being published in 
three parts, under the hegdings (1) mainly mechanical properties; 
(2) mainly thermal and electrical properties; (3) thermal, electrical, 
mechanical ratios (i.¢., mixed indices). The Materials Data Centre 
membership fee of seven guineas for the coming twelve months 
= — receipt of these publications and use of the centre’s 
acilities 


Day at Fawley: The Esso Petroleum Company's vast oil refinery at 
Fawley, Hants (Flight,” November 5, 1954), is being extended by the 
addition of a £10m petro-chemical plant. The chief products will be 


ethylene, heptenes, sulphur and butadiene; this is a view of the circuit 
for the last-named, which is the raw material for nylon, synthetic 
rubbers and a wide range of synthetic lubricants 
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Night at Warrington: Part of Laporte Chemicals’ new hydrogen 
peroxide plant, subject of the first news-item on this page 


Airport Builders’ Buildings 


NINETEEN Arcon prefabricated buildings have been assem- 
bled in record time at the site of the £2}m Nandi Airport 
project, Fiji, the first shipments of parts from the U.K. having 
been made only two weeks after the order had been placed. 
The buildings, which are to house European staff working on 
the site and to accommodate offices, stores and workshops, have 
been supplied by Taylor Woodrow (Building Exports), Ltd., the 
marketing members of the Arcon Group of prefabricated building 
manufacturers. The airport project is being carried out by Taylor 
Woodrow (Overseas), Ltd., in association with D. B. Waite of 
Auckland, New Zealand, for the N.Z. Ministry of Works. 


IN BRIEF 


G/C. Arnold H. Mielke, until recently Director of Material 
Procurement at R.C.A.F. Headquarters, has been appointed vice- 
president of the Western Division of Canadian Aviation Elec- 
tronics, Ltd., with headquarters in was. 

Rist’s Wires and Cables, Ltd., mein us that they “are very 
proud to have been associated with two recent British achieve- 
ments”—the world water-speed record set up on Lake Coniston 
by Donald Campbell’s Bluebird and the inauguration of Atlantic 
schedules by the Comet 4. 


J. Peers and Associates, Ltd., the advertising practitioners, of 
Summit House, 1-2 Langham Place, London, W.1, have published 
an attractively produced book describing the publicity side of the 
British engineering industry and what is involved in the business 
of selling its products. 


Mr. E. Marland has been appointed commercial manager of the 
capacitors and resistors division of the Plessey Co., Ltd., at 
Swindon. He joined the company in 1953 as a technical repre- 
sentative for the aircraft electrical division, later becoming con- 
tracts manager and eventually sales and commercial manager of 
the wiring division. 


Mr. L. Murray-Stewart, who has been underwriter and manager 
of the Aviation and General Insurance Co., Ltd., since its incor- 
poration is retiring on December 31 and will be succeeded i in both 
capacities by Mr. C. R. Jeffs as from January 1 next year. Mr. 
P. E. Mortimer, assistant underwriter, who is approaching retire- 
ment age, will continue in office. 

Three appointments to the Board of Hadfields, Ltd., parent 
company of the Hadfields group, have been announced. The new 
directors are Mr. Fred Cousans, F.I.M., who joined Hadfields as 
foundry superintendent in 1947 and was made local director the 
same year; Mr. George Wood, A.Met., A.I.M., who in 1935 joined 
Hadfields as a metallurgist in the research department and in 1945 
was promoted assistant research manager; and Mr. R. C. Heys, 
managing director of Millspaugh, Ltd., a Hadfields subsidiary. 
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Dispense with your hand microphone... 


THE ONLY HEADSET WITH THE 


Excwsive *3 Plane’ Boom MickopHoNne 
Arracument For Oxycen MAsk 


A fully engineered and approved design weighing 
less than 15 ozs. complete. This headset answers all 


A.R.B. DESIGN APPROVED 
M.T.C.A. APPROVAL No. WR.603 


safety requirements. A wide choice of styles and 
electrics are available. Send for full details. 


ATRMED LIMITED 


PATENTS PENDING 


SOUTH ROAD 
HARLOW ESSEX 


Harlow 24331/2 


Telegrams: 


AIRMED, HARLOW 


ENGLISH ELECTRIC 
Aircraft Division 


Owing to increased development work on the P.1B 

Lightning supersonic aircraft, coupled with con- 

tinuing design work required for Canberra variants, 

the long termed programme of English Electric has 
created vacancies for 


DESIGNERS AND DRAUGHTSMEN 


in our drawing offices at Warton and Acton. The 

positions offered are for men with some years of 

aircraft D.O. experience who have specialised in 
electrics, equipment, systems or structures. 


Salaries will obviously depend on ability and 

experience but we are particularly interested in 

receiving applications from senior aircraft electrics, 
and systems designers. 


Applications should be addressed to:— 
Dept. C.P.S., 
Marconi House, 336/7 Strand, London, W.C.2, 
quoting reference F 1799J. 


ENGLISH ELECTRIC 
AIRCRAFT DIVISION 


Stressmen 


Increased commitments for development of 
the P.1B aircraft have created opportunities for 
young stressmen in our design establishment at 
Warton. The positions offered are suitable for 
men, with a degree or Higher National Certificate 
and a few years experience in an aircraft stress 
office, who are seeking a permanent position 
with one of Britain’s most progressive aircraft 
companies. 


Starting salaries will be in the range of £750 
to £1,200, and in some cases assistance with 
removal expenses may be provided. 


Apply to: 
Dept. C.P.S., 336/7 The Strand, London, W.C.2 
Quoting Ref. F.1796B 
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Advertisement Rates. 5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Appointments, Tenders 6/- per 
line, minimum 12 Each paragraph is charged separately, name and address must be counted. All adver- 
tisements must be atric tly prepaid and should be edloeneed to FLIGHT Classified Advertisement Dept., Dorset 
ch sent t t vable to Iliffe & Sons, 
AIRCRAF NGINEER cheques sent in payment for advertisements should be made payable to td., 


House, Stamford Street, London, 8.E.1. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 


PR DAY — Classifi advertisement 

a ESS c ed dver . Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
copy should reach Head Office by charge for 2 words plus 1/- extra to defray the cost of registration and postage. which must be added to the 

FIRST POST THURSDAY for publication advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 

in the following week's issue subject to The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 


for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


space being available. 


AIRCRAFT FOR SALE 


R. K. DUNDAS 
6 and 36 seat Bargains 


CLASSIFIED ADVERTISEMENTS 


January 2, 1959, issue closed for Press 
first post today, December 19, 1958. 


PRESS NOTICE DERBY AVIATION LTD. 
ngine Overhaul 


VIKINGS. Have you ever thought of trying to buy 
’ : 0. a Viking for £10,000 or so? We are sure you 
AIRCRAFT FOR SALE ” Tetephene ; ET WALL 323 have not, but why not try 

UE to our 30 years in Bombay, we are ideally 


situated to negotiate with Indian Air Lines Cor- 
poration on their fleet of 12, and cordially invite your 


As an ideal Christmas present 


& LTD. for th lent aircraft 
we recommend enquiries, for these excellent airc ‘ 
urope’ ading craft Brokers RCIVAL Q.6. The only thing against this com- 
at P fortable, look 6-seater, is that it is a 
A PAIR OF CHIPMUNKS pre-war aircraft, but, so is the Tiger Moth and (nearly) 
the D.C.3, and they are both popular enough. With 


| every type of business, especially where buying 
and selling is involved, you wil) find the amateur each overhauled and converted to pao control, duplicated, V.HLF., - rs = 

ar radio compass ruising at 0 mp 
merk 22 ecenderd in our own works, current C. of A., this is recommended to view. £1,650. 


who “knows” he can do better than the professional. 


VIATION is no exception, and it’s a strange 
thought that business men will, even now, spend fitted with a nil-hour Gipsy Major K. DUNDAS. LTD., Dundas House, 59 St. 
more than they need to buy an weroplane just because 10/2 engine, and finished in an e James's Street, London, S.W.1. Tel.: HYDe Park 
AS yl use attractive colour scheme of cream/ 3717. Cables: Dunduk, London. [0559 

MN 5 as casy as falling off a log w get the price we is available for instant sale and the CRAASCOES tor These Moths. CROrten 5251 

W. S. Shackleton some other will be ready in 28 days. R 01 
twenty-seven years ago; realized that buying Vv XIX lient dition th hout, econ- 
and selling aircraft was a very specialized business PRICE £2,100 each A A pa og be gg ey engines, 


VP. fully feather propellers. Airframe only 1,100 
& reputation for service and honest dealing must LON N OFFICE : Telephone : ABBEY 2345 long range tank fitted, 2 extra seats available. STR 12 A 
striven for continuously : ar alone GATE, $.W.!. 50 channel VHF Bendix Radio C ompass, Fan Marker. 
HE best cme te sell ond the. bess time to buy is C. of A. valid until July 1959, £4,000 or best offer. 
one factor; knowing the whereabouts of almost arley : i tion Bog: i 
every aircraft on the second-hand market is another; 
knowing the people who want to buy a particular : 
type of aircraft is yet another; knowing those who 
ay the aeroplanes; knowing the right figure to 

offer for a good buy and knowing the right figure to AIRCRAFT FOR HIRE 
~~ to for a good sale knowing the market in fact, 

takes time, experience and the right people qualified i i 
for the job ets Thal te D RAPIDES for Hire or Charter with or with- 
eB Be out pilot. A. J. Whittemore (Aecradio), Ltd., 


M® W. S. Shackleton knew these facts twenty- ~ 5 
seven years ago—and founded the best firm of Croydon Airport, Surrey [0301 
aviation brokers you can find. Don’t forget 
I'S im our interest to look after your interest 
WwW S. SHACKLETON, LTD., 175 Piccadilly, 
* London, W.1. Phone: HYDe Park 2448-9 CARBON STEEL 


with mo short cut to success. World wide contacts 


Cabie: Shackhud, London (0070 pv control set, for Messenger. Box No as. 
0610 
ALUMINIUM OLLASONS are specialists in. the overhaul of all 
T Vv AIR Gipsy engines. CROydon 5151 0 
H T. NEWTON AND CO. AND NEWTONAIR 
WISH EVERYONE MAGNESIUM © LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic requirements, 
A VERY MERRY XMAS R. 0 
We also make YVENDAIR, Croydon Airport, offer Gipsy Major, 
and once more swing the Travelair Charitable Insti- | Stainless & Bronze Queen 2, Queen 30, Queen 70, Lycoming, Cirrus, 


ines Apply_ Vendair, Croydon Airport, Croydon. 
Tel.: CRO. $77 [0601 
IPSY MAJOR Mk 10 and Mk 1 engines. Part 
exchange offered with time-expired engines. Pro- 
pellers for most types light aircraft. Mitchell Aircraft, 
Led., The Airport, Portsmouth. Tel.: 717641. [0351 
HILLIPS AND WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 


tution into action. Last year the bottles of Scotch ; i 
which we offered with each aircraft sold, during the for other application 
festive season, were thankfully received by most, 


but im some cases (mental) the purchaser implied 
that our donations were rather mean. What an un- The R T/ Ly 
grateful lot! Lest any further reflection be cast ¢ 


agaist the standards of our generosity, we will give 
a Xmas Hamper with cach aircraft sold during the 


next four weeks 

equipment, electrical components, airframe parts and 

YE have available the followin hydraulic components and parts. Engine spares for 

‘ Ww % light aircraft at de Havilland Giosy Major and Queen series, also 


winter prices, subject to remaining unsold b x, X 
USTER J.4 c : Armstrong Siddeley Cheetah IX, X and XV spares. 
c 1999. overhaul, and WIRE THREAD INSERTS 61 Queen's Gardens, London, W.2. Tel.: Ambassador 
USTER Mk. $. Full B.F. panel, 4 sears, C.E cross CO. (1938) LTD. © M, BATH 8651, 2764. Cables: Gyrair, London [0466 
1140 V.H.F.. L.R. tank, starter, etc. What offers? ) 


USTER AIGLET J/5/L. New May this year. TELEPHONE: COMBE DOWN 23558 | 
Special reason for sale 
HIPMUNK. Under $0 hours on engine since com- AIRCRAFT me AND ENGINES 


plete overhaul. £1,400 
E PMINI 1B. OC pistes engines Single engine 
performance H.F., A.D.F., ete. £2,750. dhan 
> ANTED. Secon d Auster Mark 5, Lycoming 
ESSENGER 2A. Cirrus Major 3 engine. 63 Tha 
hours since complete overhaul. £1,685. Cc chrah, 6 Charterhouse 


I P. terms gladly arranged, and for full details 
contact GUARANTEED R.L.A. 


Oxford Street, LAMINATED ALUMINIUM AIR PHOTOGRAPHY 


USED ON MOST IMPORTANT AIRCRAFT 


ERIAL Cameras. F24, K24, FS2, G45, Record- 


LEET of four D.H ~~ ~~. Gipsy 70/4 ALD. & ARB. ing Cameras Processing Equipment, Film. 
engines, together with comprehensive spare hold- GB.L516 16 mm Sound Projectors, Naval 7 x 50 
Hire purchase terms arranged. Further details B. ATTEWELL & SONS LTD. Binoculars at competitive prices, plorenen and Heard, 

378 Lea Bridge Road, E.10. AMH. 7744, LEY. 658s. 
0 


apply Channel Airways, Southend Airport, aan IVER BUCKINGHAMSHIRE 
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MORSE Film Development Units and Film Driers 
Continuous Film Printers; Argon and Mason 


De olde firme Contact Printers; Water Suppl Kits; Glazing 
an Machines; F.24 Spiral and Spool veloping Outfits; 
K.17; K.52; K.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum Pumps, Motors and 


W.S. SHACKLETON LTD | geste, fo; shove, Cameras: mim and 35, 
send oad, ion, Tel.: erst 

Christmas Greetings 
hrist as reetin ] EARN to fly this winter, ready for next season's 
to all who five, and £12 Ps. inclusive. Short part-week courses some- 
times possible Nov. to Feb. Send S.A.E. to Dept. 2, 

to all who have 


Lasham Gliding Centre, Alton, Hants. 0570 
more sense! 


f 


ng | 


Idair Ltd. 


ferpy 
\ 


le 


GLIDING TUITION 


F 


—-+ 


HELICOPTERS 


ELICOPTER SERVICES, LTD., offer their air- 
craft for all helicopter services, 96 Piccadilly, 
London, W.1. Tel.: GRO. 5495/6. [0800 


swold 


yme 


| Aircraft Repa 


W: 


CE CEE 


HANGARS 


T 2 HANGARS 240ft x 120ft 
[DISMANTLED and delivered, £2,750. Why pay 


more? All types of new and secondh 1g 
ex-stock. 16ft to 150ft clear span. Prompt re-sheeting 


49 HANGARS, NISSENS, ROMNEY HUTS, ETC. 
RITE, phone or call the specialists for a keen 
SHAW UPSTROKE quotation without Complete works 
Terms arran 


SCOL CONSTRUCTION Cco., 


HYDRAULIC PRESS | | 


RADIO AND RADAR 


factur 
id Design 
AIRCRAFT SERVICES LTD 


i\Manu 


i 
+ 


+ 


and | 


ssories 


TABLE 72” x 48 
” D. 107A or B, H.F. R/T. equipment with AD. 94 
STROKE 24 or AD. 114 receiver. Full details on request 
A. J. Whittemore (Aeradio), Ltd., Croydon Airport, 
Surrey. [0302 

Complete with motors and pumps V.O Bendix MN-8S equipments complete, 
available ex-stock, also ARC-1 50 

channel V.H.F. Avionics, Croydon Airport. Croydon 
396. [0340 


FIELD 


*Acce 


Instyvuments 


James Mackie & Sons Ltd. 
BELFAST PUBLIC ANNOUNCEMENTS 


N IRELAND AIR TRANSPORT ADVISORY COUNCIL 


HE AIR TRANSPORT ADVISORY COUNCIL 

give notice that they have received the under- 
mentioned application to operate a scheduled air 
service: 
FROM Rotorports, Ltd., of 87 Regent Street, 

London, — 
APELICATION No. 2380 for a Helicopter service 

initially with S.58, Vertol 44 and Bell 47J air- 
craft and later also with Westminster and Rotodyne 
aircraft for the carriage of passengers, supplementary 
freight and mail on the route London Airport - London 
(York Road) and/or London (Nine Elms) and/or 
Southend and/or Manston and/or Rochester at an 
initial frequency of five return flights daily increasing 
in accordance with traffic demand for ten years from 
ist July, 1959. 

HIS application will be considered by the Council 

under the Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th July, 1952 
Any representations or objections with regard to this 
application must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.1, from whom further details of 
the application may be obtained. When an objection 
is made to an application by another air transport com- 
pany on the grounds that they are applying to operate 
the route or part of route in question, their application, 
if not already submitted to the Council, should reach 
them within the period allowed for the making of 
representations or objections. (8576 


| 


A septet of Good Wishes from 


—+ 


jers | 


Propel 
pares 


| Endines 

rad 
and $ 


g and| 


Ancillary 


Servicin 


— 


WYNSTRUMENTS LTD AIRCRAFT SPRING WASHERS 


~ 


AIRCRAFT INSTRUMENT OVERHAUL TO BS. 
A.R.B. APPROVED SPECIFICATION 


STAVERTON AERODROME - GLOUCESTER S.P.47 
CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


Headquarters 
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TUITION CAPACITY AVAILABLE PERSONAL 
AIR SERVICE TRAINING , Capstan FLYING Group. Advertiser requires 3 
“? I Lathe, Tooling and General Machining. Thread about solo standard, wishing to gain PPL Air- 
The only fully equipped School of Aviation. | Milling. A.I.D. and A.R.B. spp craft available. Box No. 0720 [0611 
Specialist staff, comprebensive equipment and full | Instruments, Ltd., Highgate, Tudor oa. NNOUNCING " i Lillywhites’ B 
residential and recreationel facilities within the School A Sch a ok —_ ywhites 
ensure the soundest training for an aviation @areer. ccount scheme. INO mont Rf accounts tO worry 
you. Details from Secretary, Lillywhites, Piccadilly 
M.T.C.A. APPROVED COURSIS Circus, London, S.W.1. [8492 
for private and commercial pilots’ licences ond main CLOTHING, SALE AND WANTED 
tenance engineers’ licences in categories “A” and me ~ - SITUATIONS VACANT 
A.F. officers’ uniforms purchased; good selection 
HELICOPTER COURSES R. of RAF. officers’ kit for sale. new and recon- AEROPLANE AND ARMAMENT 
ition isher’s rvice tters, 86-88 W. ENT B 
BOSCOMBE DOWN 
AIR SERVICE TRAINING, LTD. 
Hamble Tel.: Hamble 3001/9 
Southampton. . requires 
(0970 PACKING AND SHIPPING GKILLED men to serve as;— 
ARK, NSTRUMENT Electrical Craftsmen—for 
CIVIL PILOT/NAVIGATOR LICENCES R, Manson Piouse 5085: pecker ADIO/RADAR and Electronics Craftemen—fi 
an ectronics Craftsmen—for 
and shippers to the aircraft industry. [0012 fitting and maintenance of aircraft and ground 
VIGATION, LTD., provides full-time or postal installations. 
tuition, or a combination of either of these methods AIRFRAME and Raging Fitters—for aircraft ser- 
to suit individual requirements for the above licences. vicing and fitting of special equipment. 
Classroom instruction can be provided for A.R.B. 
General, certain Specific types and Performance SERVICES OFFERED TTER/ /ARMOURER- for aircraft servicing and 
Schedule Examinations i Training Dept. at esther ome 
MONarch 1364 NT PMAKE 
For full details apply to the Principal. for, types of air- I 
: Services, ll) Aerodrome, Sd Rapes ATE of pay for 44 hour 5 day week, 189s. 8d. 
AVIGATION, LIMITED ane sir {0307 10s. merit lead, or 189s. 8d. plus 38s. merit lead 
; according to experience. Prospects of re-assessment 
Y 30 Central Chambers, Ealing B/way, London, W.5. of rate within three months, any increase awarded will 
: Baling 8949. [0248 be _bach-dated to, date of entry. Merit lead can see 
to . Two weeks (88 hours) paid annual leave. 
AERONAUTICAL APPOINTMENTS sick leave scheme. Hostel accommodation available 
BUREAU for single or unaccompanied applicants. 
Ps AIRWAYS AERO ASSOCIATIONS, LIMITED PPLY giving details of apprenticeship and experi- 
ter ots) «wan ce), ¢ scom 
Croydon Airport pe : limited number of f ex hostesses. For service | Amesbury, Wiltshire. (8871 
T.C.A. Approved P.P.L., C.P.L., I/R. urses | OVErseas. 
* on fleet of Chipmunks, also Consul and Proctor M‘Y we wish a ead Happy Xmas to both operators 
Aircraft equipped with I.L.S., M/F., and A.D.P. and Rerecune (CHIEF. Air Hostess required with International 
for Rating work, attractive contract rates. Full time LANAVIA Reiter yy A — Airline experience and ability to train new 
Link Section. Specialist instruction. Enquiries in- ar » eee 338 Kilburn High entrants. Must be prepared to live in the Midlands. 
vited. Tel.: Croydon 9308. {0730 | MAI. joao Apply Derby Airlines Limited, Derby Airport. [8572 


JR Commercial Pilot's Comme +2 Apply 
Manager, Plymout ero Clu ymou ss 
el [0061 
Croydon Hottest Profitmaker in Aviation History 
M.C.A. approved for private pilot's licence. Tiger 
Moth, Hornet Moth, Leopard Moth, and The M d U Pp 46 C 
Prentice. Open seven-day week. Croydon 9126. [0292 J 
OUTHEND-ON-SEA Municipal. Flying School. (U.S. CAA-Certificated Passenger-Cargo Transport) 
Commercial and private pilot 
flying/link/radio/technical | courses, with New, Approved Max. Gross Take-off weight of 50,650 Ib. 
A.L.T.P., £17. Auster and 15s. 
No entrance fee or subscription. The Municipal Air- Cruise Speed: 234 m.p.h. Range: (w. 1400 U.S. gal. @ 50,650 Ib. 10,000 fe. 
port, Southend-on-Sea, Essex. Rochford 56204. [0450 45 min. res. 60°, ) 1650 stat. mi. 
F.R.AeS., A.R.B. Certs. A.M.I.Mech.E., etc., Useful Load: FOR SALE. LEASE 
on “No Pass—No Fee” terms. Over 95% suc- Power: 
For details of Exams and Courses in all Cargo—20,618 Ib. P & W R2800 LEASE-PURCHASE 
“of Aeronautical 56-Psgr.—17,663 Ib. Engines FINANCING ARRANGED 
Mechanical Eng., etc., write for -paj an Write B 
L. B. SMITH AIRCRAFT CORPORATION 
EARN to fly, £32; Instructor’s Licences and Instru- P.O. Box 48 e/a > 
ment flying for £3 Od. per hour. Night fy- : 48, Florida 
ing £4 15s. Od. per hour. Residence 6 guincas weekly. . x 8-8481. able: Smithair 


Sooceese M.C.A. Private Pilot’s Licence Course. 

cialized course for Commercial Pilot’s Licence. 
Wilshire School of Flying, Ltd., Thruxton Aerodrome 
(Andover Junction 1 hour 15 minutes from Waterloo), 
Hants [0253 


CLUBS Hawker Siddeley 


URREY FLYING CLUB, Croydon Airport. 
Moth, Hornet Moth, Leopar oth, Chipmunk an 
Prentice. Open seven-day week. Croydon 9126. [0292 have vacancies in the under-mentioned companies 
ERTS AND ESSEX AERO CLUB, Stapleford for 


Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Gemini and Tiger EXPERIENCED E 
aircraft. Trial lesson 35s. 15 miles centre of London 
Cc iL Und und to Theydon Bois, bus 250 
etiub. Open every day, Tel.: Stapleford 210. [0230 for work in connection with the electrical systems of GUIDED MISSILES. This 


b. € day. Tel.: Stapleford 210 
to club. Open every day. Te manne work involves the integration of the electrical system with other missile systems and 
the design of electrical components. 


Applicants should have a good knowledge Z aircraft or — electrics and preferably ® 
FOR SALE several years Design Office experience. An H.N.C. or O.N.C. (Elec.) or arse wad 
qualifications would be an advantage. 
ie JpPAMOND R.A.F. Wings Brooch. Lovely piece of Applications, quoting reference WRD/WGJ/R.243A/F should be sent to: 
jewellery. 75 gns. Box No. 0918 (8577 


The Personnel Manager, A. V. ROE & CO. LIMITED, 
Greengate, Middleton, Manchester 


BINOCULARS 
by ANADIAN ex naval officers’ (Bausch and Lomb The Technical Appointments Officer, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
A. W. Young, 47 Mildenhall Road, London, E.5. Baginton, Coventry. 


[0291 


Tel.: Amberst 6521. 


28 
a 


19 DECEMBER 1958 


FLIGHT 


INOPERATIVE 


R8SD 


Skilled hands are soon out of action when 
dermatitis strikes. But dermatitis can be 
avoided—simply—by using Rozalex. For 
over 25 years Rozalex have specialised in 
barrier creams for industry. They have 
found the answer to most industrial skin 
irritants. Their full technical resources 
and experience are at your disposal on 
request to Rozalex Limited, 10 Norfolk 
Street, Manchester 2. 


ROZALEX 


BARRIER CREAMS 


AIDCOLA 


THE ( Regd. Trade Mark ) 
@LECTRONIC 
INDUSTRIES 
wousrues SOLDERING EQUIPMENT 
TOOL FOR 
TWE TRANSISTOR 
AGE ILLUSTRATED 
Bit Model 
(Cat: No. 70) 
MANUFACTURED 
ALL 
VOLT RANGES 
DESIGNED FOR 
CONTINUAL USE (Cat: No. 68) 
ON BENCHLINE 
ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Heod Office, Sales & Service 
ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH STREET, 
LONDON S.W.4 


Telephones: MACaulay 3101 & 4272 


SITUATIONS VACANT 


STRESS ANALYST 


A VACANCY exists in the Group Research Labora- 
tories for a young university graduate. 


THE post covers a wide range of interesting aspects 
of this class of work, and, in addition to conven- 
tional design studies, would involve a large amount of 
design work directly associated with large nuclear 
power station projects. 
ESIGN of unusual pressure vessels would be dealt 
with, and there would be scope for a certain 
amount of original investigatory work. The success- 
ful applicant would also be expected to act in an 
advisory capacity on stress problems when approached 
by_member companies of the Group 
STAFF pensions and a sickness insurance scheme in 
overation. Sports and social facilities. 
APFELIc: ANTS are invited to write in confidence to 
the Personnel Manager, ag Thompson Limited, 
Wolverhampton. (Ref. PJP /— [8565 


A AND C Licensed Engineer required for Dove 
operation in the Middle East. Preference will be 
given to a bachelor or to a married man willing to 
accept separation from his family for up to one year 
Commencing salary and allowances £1,665 or £1,715 
per annum according to qualifications; two-year con- 
tract, renewable after three months’ home leave; 
pension scheme. Box No. 0816. [8563 
ASENIOR Engineer, aged about 30-35, with several 

years experience of the aerodynamic design and 
testing of compressors and turbines required for the 
Power Jets’ Consultancy department at Farnborough, 
Hants. A responsible position covering a wide field 
of interest is offered. Good salary and superannuation. 
Excellent working conditions. Fullest details in con- 
fidence to the Secretary, Power Jets (R. & D.), Ltd., 
25 Green Street, London, W.1 [85 580 

VACANCY exists for a Senior Draughtsman to 

take charge of a small design and development 
drawing office. The work involves design and develop- 
ment of small electro-mechanical instruments and of 
gyroscopes of all types. This appointment is most 
suitable for a man with experience of aircraft instru- 
ments and he should be familiar with Government 
Contract requirements. A knowledge of electronics, 
although not essential, would be desirable. Salary 
commensurate with experience and qualifications. 
Good prospects. Pension scheme. Applications to: 
Reid and Sigrist, Ltd., Braunstone Works, Braunstone, 
Leicester. [8570 


SITUATIONS WANTED 


X-R.A.F. Master Pilot (36), QF.I. Al_ Link 
trainer instructor, seeks position as Link Trainer 
Instructor. Box No. 0874. [8574 
APTAIN, 35, A.T.P.L., 7,300 hrs. Grp. 1 DC-3; 
DC-4; DC6B. Speaks fluent German. Available 

for interview in January 1959. Reply Box No. EE 
8550 

VIATION enthusiast, 32, keen student pilot, aero 
engine fitter, no academic qualifications, seeks 
secure employment where enthusiasm will be appreci- 


ated. Anything considered. Box No. 0924. [8579 
BOOKS 

(ASH for Books on Aviation. Details to Box No. 

0875. [8575 


[ENGLAND'S only aviation bookshop. Send 3d. for 
14-page catalogue or call Saturday. Beaumont, 2a 
Ridge Avenue, Winchmore Hill, London, N.21. [0620 
ORLD’S largest stock of old aviation books (over 
15,000). Catalogue free. Top prices paid for 
Janes, any year, World War I, and other aviation 
books. Stuart, Fairlight Hall, Hastings. [0800 
ELESTIAL Navigation for Yachtsmen,” 3rd 
Edition, by M. Blewitt. This little book, intended 
especially for beginners, should receive a very warm 
welcome from every yachtsman who has wanted to 
learn the art of navigation by the heavenly bodies, 
but has been deterred by its apparent complexity. In 
particular, it will make an immediate appeal to all 
who feel their mathematics are not up to standard, for 
neither geometry nor trigonometry play any part in 
the author's explanation—indeed, even those who can 
manage littl more than addition and subtraction 
should master this book with ease! 64 pages. Illustrated 
with 26 diagrams and graphs. Price 7s. 6d. net. By post 
8s. from all booksellers, or Iliffe & Sons, Ltd., 
Dorset House, Stamford Street, London, oe 
“DICTIONARY of Photography,” 18th Edition, 
edited by A. L. M. Sowerby, B.A., M.Sc., 
F.R.P.S. This book has been established as a standard 
reference work for practising photographers, amateur 
and professional alike, for over sixty years. During that 
time it has been revised at frequent intervals and 
brought up-to-date. The present enlarged edition — 
m almost entirely re-written, The ee 
“Colour Photography” and “Cinematography,” 
ally contributed by Percy W. Harris, ton. PR ‘Ss. 
editor of “Modern Camera Magazine,” and G. H. 
Sewell, A.R.P.S., respectively, have also been _re- 
written in the light of recent developments. The 
dictionary also gives up-to-date formula for every pro- 
cess, new and old. 21s. net from all booksellers. By 
st 22s. Sd. from The Publishing Dept., Iliffe & Sons, 
td., Dorset House, Stamford Street, London, S.E.1. 


LYING WITNESS is 

a source-book of the 

pioneering days of 
aviation. In it Graham 
Wallace tells the story of 
Harry Harper, the world’s 
first aeronautical corres- 
pondent, who covered every 
important air event before 
the First World War. 

(24 photographs, 25s.) 


RITISH NAVAL 

AIRCRAFT 1912- 

58 is the first com- 
plete reference book to all 
the aircraft ever flown in 
regular service by the Naval 
Wing, R.F.C., R.N.A:S. and 
the F.A.A. It contains over 
380 photographs and 100 
drawings. Owen Thetford 
has produced a_ worthy 
successor to his Aircraft of 
the Royal Air Force (new, 
revised edition now avail- 
able), of which ENGINEERING 
wrote: ‘For far less money 
one has here the essence of 
about forty years of Jane's 
All the World’s Aircraft, at 
least two aeronautical jour- 
nals, and countless aircraft 
recognition books.’ —_(S0s.) 


BIRTHPLACE 
OF AIR POWER 


John W.R. Taylor's 


‘admirable account’ of the 
world’s greatest school of 
fighting pilots, ‘is at once a 
history of flying technique 
and a splendid and deserved 
tribute to a great institution.’ 
OLIVER STEWART. 
(17 photographs, 21s.) 


PUTNAM 


42 Great Russell Street, 
London, W.C.1 
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“YW ACHTING Quizzes,” by Max A. Chappell 
Packed with information on everything nautical, 
from tides to trade winds, from fishing grounds to first 
aid. A book every enthusiast must read. 3s. 6d. net 
from all booksellers. By post 6d. from Iliffe & own 
Ltd., Dorset House, Stamford Street, London, S$ 


“BRLASTICS Progress: Papers and Discussions at 

British Plastics Convention 1955." The complete 
text and illustration of the es given by 29 experts 
together with a full report he discussion. Subjects 
include: unplasticized p.v.c.; plastics materials develop- 
ments, sohaieseed plastics; durability and performance 
of plastics in service; problems in injection moulding; 
economics of large mouldings; new uses in industry 
cables, metallization, footwear and conveyor belting 
SOs. net from all booksellers. By post Sis. 9d. from 
Tliffe & Sons, Ltd., Dorset House, Stamford Street, 
London, $.E.1. 


ASH From Your Camera,” by Arthur Nettleton, 
F.R.G.S. Shows how amateur photography cap 
be made to pay for itself by the sale of pictures to 
newspapers, magazines, calendar publishers, etc., and 
deals with the many problems involved. 2nd Edition. 
7s. 6d. net from all booksellers, 8s. 2d, by post from 
Iliffe & Sons, Ltd., Dorset House, Stamford Street, 
London S.E.1 
EC ‘HANIC S for the Home Student,” by Eric N. 
Simons, in association with W. D. Burnet, 
B Eng. Lecturer in Mechanical Engineering at Shef- 
field University. The nineteen chapters of this prac- 
tical book provide an excellent introduction to the 
subject under such headings as action, force, momen- 
tum, power, applied force, friction, centre of gravity, 
density, fluids, gases, heat, vibration, stress, impact, 
rotation, etc. 7s. 6d. net from all booksellers. By post 
8s, 3d. from Iliffe & Sons, Ltd., Dorset House, Stam- 
ford Street, London, S.E.1. 


BOOKS 

BACS or N y A. Giet. Translated 
from the ‘haa Ww by 4.” Phippen and J. W. 
Head. Most engineers have made use of nomograms 
at some time in their careers, and are fully alive to the 
fact that they are a very convenient tool w the same 
formula has to be solved repeatedly for several sets of 
variables. It is fair to say, however, that only a small 
proportion of even those who habitually employ nomo- 
on ms know how to construct them for their own use. 
ost of the comparatively small literature on the 
subject is written for mathematicians and is extremely 
difficult for the practical engineer to comprehend. This 
book is essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without highly 
jalized mathematical knowledge may construct 
their own charts. 35s. net from all booksellers. By 
st 36s. from the publishers, Iliffe & Sons, Ltd., 

set House, Stamford Street, London, S.E.1. 


throughout the world. The attractive portfolio contains an outstand- 


ing selection of their recent work, superbly reproduced. 


A magnificent collection of beautifully 
reproduced aircraft photographs .. . 


LIGHT FLY-PAST 


A Portfolio of Aircraft Photographs 
taken by ‘‘Flight’’ Cameramen 


The work of “FLIGHT” cameramen is prized by enthusiasts 


Includes 24 large plates, printed on high quality art paper. 
7s. 6d. net. By post 8s. 6d. 


Published for ‘‘Flight’’ 


From Booksellers or direct from :— 


“FLIGHT” DORSET HOUSE 


STAMFORD STREET 


LONDON S.E.1 
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HOUGHTO-SAFE 


| 
FIRE-RESISTANT HYDRAULIC FLUID 


Satisfies the most exacting demands and combines 
excellent hydraulic efficiency with high safety value 
It is: Non-corrosive 

Non-foaming 

Non-toxic 

Non-fuming 


The high film strength of Houghto-Safe 271 provides 
the metal surfaces with greater protection for longer 
periods—EXTRA SERVICE LIFE. 

Houghto-Safe 271 has been chosen by the Admiralty 
for the Retraction and Control System of B.S.4 
Steam Catapults installed in Britain's latest Aircraft 
carrier—-H.M.S. “WICTORIOUS.” 

Houghto-Safe 271 is a product of 


Edgar 


auchan: 


Co Ltd 


BIRMINGHAM 4, ENGLAND 


Works and depots at Birmingham, 
Manchester, Liverpool, Southall 
(Middx.), Bristol and Glasgow. 
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BRITANNIA FLEET AVERAGES OVER 10 HOURS 


PER AIRCRAFT PER DAY EVERY DAY - 


DEMONSTRATING EXCEPTIONAL DEPEND 
PROFITABILITY 


Every day all over the world, Britannias fly 
more than 80,000 miles; for BOAC, EI Al israel 
Airlines, Canadian Pacific, Aeronaves de 


Most convincing demonstration of airliner dependability lies in 
utilisation—the number of hours the aircraft is flown each day. 


After a year with BOAC, Britannia 102’s were logging 8 hours Mexico, Air Charter Ltd, East African Airways 
per aircraft per day . . . now they fly over 10 hours—3,780 hours Corporation, Central African Airways — soon 


per annum—on some of the world’s most exacting routes. for Cubana de Aviacion and Hunting-Cian. 


After 8 months in service, El] Al’s Britannias were achieving 
8.4 hours a day . . . particularly creditable since El Al then had ae 
only three aircraft. 

These remarkable figures owe much to the reliability of Britannia’s it 
Proteus engines . . . life between overhauls on Proteus 705 stands Bri r= | n n r= | 
officially at 1,600 hours . . . has increased at rate never before ae 
achieved by any engine, piston or turboprop. : | 
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